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11 Ol Oe 4a 5 4-8) —7- (Oi helps smooth out problems 


life for the Auto Engineer is not always placid, 
but the continued research of Midcy/ he/ps 

to smooth out such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 


Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 
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Here’s Air Power at 
ROCK BOTTOM cost 


ER6 Heavy-Duty Compressor 


for reliable S-shift operation 








Atlas Copco's ER6 compressor delivers 
air at the lowest possible cost. Designed 
to incorporate every economy factor, it 
combines the lowest possible running 
costs with low installation costs and a 
space saving design. 

The ER6 delivers 1,075 cfm at 100 psi 
(30.4 m*/min at 7 kg/cm”) for a power con- 
sumption that is absolutely rock bottom. 
Thanks to a new type of intercooler, water 
consumption is only 440 imperial gallons 
(2,000 litres) per hour—a quarter the con- 
sumption of most similar machines. The 
ER6 is compact. Occupying only half the 
space usually required for machines of its 
capacity, it saves expensive factory space. 
In addition, installation costs are lower 
as new, cheaper installation methods are 








employed. 


RANGE OF STATIONARIES 

From 2.5 to 20,000 cfm, there is an Atlas Copco 
stationary compressor to suit every requirement. 
Whatever the design factor— compactness, low 
installation cost, low operating cost, or a combin- 
ation of all three — Atlas Copco stationaries are 
high-performance machines you Can rely on. 


Sales and Service in Ninety Countries 
Built to last. This Atlas Copco compressor was installed at the Bofors 
Represented in ninety countries, Atlas Copco is engineering works (Sweden) in 1907. It is still in operation, 





the world's largest organisation specialising solely 
in compressed air equipment. Products include 


stationary and portable compressors, rock drills, WRITE FOR THE LEAFLET 


loaders, hoists, air tools and paint-spraying equip- Leaflet E1127 gives full details of the ER6 com- 
ment. Wherever you are, the international Atlas pressor. Write for a copy to your local Atlas 
Copco group offers expert advice and provides a Copco company or agent or to the address at 


complete after-sales service. the foot of this advertisement. 


Mtlas Copco puts compressed air to work for the world 


Atlas Copco AB, Stockholm 1, Sweden. in the U.K. Atlas Copco (Great Britain) Ltd., Hemel Hempstead, Herts $C 38 
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HOLSET 
NON-BONDED 
RUBBER 
CRANKSHAFT 
DAMPERS 





A combined torsional vibration 
damper and pulley offers a unit ready balanced 
and assembled for immediate 
fitting to the engine crankshaft 


Turnbridge - Hudderstield 


DERSFIELD 
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On with her head! 






Aluminium alloy 


castings 


William Miills 


WILLIAM MILLS LIMITED, 


, 


For many years, William Mills 
have supplied aluminium castings 
for the cylinder heads, sumps and 
manifolds of Jaguar cars. The 
range of Mark 2 models, intro- 
1960, 


castings in LM4 alloy, and the 


duced for uses similar 


ntricate cylinder head casting 
shown is a fine example of 


modern foundry technique. 


|Miealacte 


al 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 


AP/ 32 
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If you are dealing with 
construction work, or 3” holes on heavy ¢ 
CP make the drill you need for the 
reaming, tapping or tube expanding—there 


drills in speeds to suit an) 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED DAWES ROAD - LONDON .- S.W.6 
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ingmachine... 
..a production line 





Every day thousands of Sciaky Resistance Welding Machines are used to produce Britain's 
automobiles. Working closely with the motor industry, Sciaky has developed a range of welding 
machines to meet their critical requirements. But, the story does not end there the adaptation 
of resistance welding to a specific application—the Sciaky technique—is yours for the asking. 
Let Sciaky experience and know-how work for you, because Sciaky resistance welding techniques 
are developed to meet your individual needs—whether portable, pedestal, or complete 
production line. 


thisis what 
—S—iAky 


resistance 
welding means 


SCIAKY CLECTRIC WELDING MACHINES LIMITED 
FALMOUTH ROAD (Trading Estate) -SLOUGH - BUCKS ~- Telephone 25551 (10 lines) 
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ROCKFORD 


OVER-CENTRE 
CLUTCHES 
AND POWER 
TAKE-OFF UNITS 


Available in a wide range, from 54" to 

16” in single and multi-plate form. All 

Rockford clutches have the advantage that 
there is no running thrust either when engaged 
or disengaged, but only during the momentary 
periods when engagement or disengagement 


is actually taking place. 


THE BORG & BECK 
RANGE 


includes strap-drive clutches in 12”, 13”, 14” 
and 15” sizes, heavy duty 16” and 18” lug 
drive clutches, all being available in single 
or multi-plate form, and 10” and 11” integral 


clutch and power take-off units. 
BORG & BECK COMPANY LTD 


Leamington Spa, Warwickshire, England 


BORG 
& 


BECK 


Specialists in the 
transmission of power 


REGD TRADE MARK BORG & BECK 








A VITAL FORC 


IN COMMERCIAL 


DEVELL 
Al 
COMM 


special test machines of our 
own design. 


oak : 


Swaine damit Cae. a ee 


Based on development in 
30 years’ specialized experience. 


MOTOR 
OTAND 
17 F 


production design. : O C ‘ 


LOCKHEED HYDRAULIC 
BRAKE COMPANY LTD. 


True samples, identical in every 


LEAMINGTON SPA 
WARWICKSHIRE, ENGLAND 





FOR SAFETY 


EHICLE DESIGN 


[| R By extended road trials and 
bench tests, using special 
tools, with best materials, to 
SHOW fine tolerances and high finish 
(). 3 | 3 
to Quality Control in 


a | 


ley ONE OF THE 
AUTOMOTIVE 


PRODUCTS 
GROUP 


instruments and techniques 


By Britain's finest machine 


Rigidly held to procedure 
established by years of attention 








... BY THE 


PERFECT 
SAFETY 


Thompson \ 


Regd: Trad e Mark 


SELF-ADJUSTING STEERING CONNECTIONS 


ONE OF THE 
= AUTOMOTIVE AUTOMOTIVE PRODUCTS COMPANY LIMITED 


PRODUCTS 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
GROUP 



































You’ll find Bury Felt everywhere—as 
washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 
These are only a few of its hundred and one 
uses. You will think of many more. 
For Bury Felt is what you make of it; 
it can be chiselled, punched, 
machined or die-cut to suit 
your needs and is available 


in many types and textures. 


Send your enquiries to 

BURY FELT MANUFACTURING COMPANY LIMITED, 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 

London Offices: 3 Snow Hill, EC. 

Phone: CENtral 4448 
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your problem 


Te 





Also manufacturers of 
‘FOAMBURY'’ Plastic Foam products 








HONING MACHINES 


for internal and external 
superfinishing 


This illustration shows external 
superfinishing on Gudgeon Pins in 
the Patricroft works of L. Gardner 
& Sons Limited, the well-known 
oil engine builders. Two further 
machines are employed in the same 
factory for high precision bore 
finishing on cylinder blocks 


A wide range of Gehring Honing 
Machines is available for single and 
multi-spindle operations 


Write today for details, mentioning 
the type of application you have in 
mind 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone : Trafalgar 722 GLASGOW Phone : Centra! 0922 
IF 250 
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DRUMMOND 


Automate the Production of Gears 


Drummond Automatic Multi-Tool Lathes, 
Gear Shaping Machines and Gear Hobbing 
Machines can be supplied as linked lines for 
completely automatic rough and finish turning 
gear shaping and gear hobbing. 

A typical arrangement of machines is shown 
in the diagram below, as exhibited at Olympia 
for the production of a cluster gear. 

The first machine in the line, the “‘Maxirapid,”’ 
rough turns the component, the ‘‘Maximinor’’ 
then turns all gear diameters and various 


chamfers. The No. 2A ‘Maxicut’’ Gear Shaper 
































12” *“‘Hoblique’ Maxicut 
Gear Hobber 2A Gear Shaper 





is the next machine in the line and cuts a 27 
tooth helical gear; finally the 12 in. *‘Hoblique’’ 
Automatic Gear Hobber cuts a 43 tooth helical 


gear. 
This arrangement demonstrates the high 
production possibilities of Drummond Machines 


for link line gear production. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 


Member of the Asquith Machine Too! Corporation 
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7 
e—_._JL__ —_—.—_—_J|_._g_ 
Maximinor “Maxirapid 
Multi-Tool Lathe Multi-Tool Lathe 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Too! Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431 
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Also at LONDON Phone: Trofaigar 7224 & GLASGOW Phone: Central 0922 
0427 
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Increase Production with 
thesenew ADAPTABLE 
tools for multiple 


burring nut-running 

drilling reaming 

grinding screw-driving 
tapping 


“ARO-BROOMWADE™ 
PAR-A-MATICS 


— are self-feed pneumatic tools which can be 
mounted at any angle for automatic or semi-automatic 
operation on long or short production runs. 

One man can operate a whole battery of Par-A-Matics 
and any number can be linked for simultaneous 
operation. 


Write now for Publication No. 443 TLE. 






Air Compressors and 


“BROOMWADE “Bago uEtatus 


YOUR BEST INVESTMENT 





BROOM & WADE LTD., P.O. Box No. 7, HIGH WYCOMBE, ENGLAND 


Telegrams: “Broom”, High Wycombe (Telex) 


Telephone: High Wycombe 1630 (10 lines) 
623$AS 
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ONE PUMPING ELEMENT ONLY 


The DPA pump is basically simple in design, 
and has one pumping element only. This delivers 
fuel to each cylinder in turn, through the 
distributor. Accuracy of delivery is ‘built in’ by 
high precision machining. No phasing or 
calibration is required. There are no highly 
stressed springs—the opposed plungers are 
returned by oil pressure. The complete unit 
operates in filtered fuel oil, and wear is 
negligible. The DPA is ideally suited for high 
speed diesels —already over a third of a 


million are in use throughout the world. 


The World’s Largest Manufacturers of 
FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3. 


AP 964 
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Interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit 


‘Universal 


power- 


steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-stecring, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 
The type 4 Universal unit shown above, the type 3 Universal unit 
and the standard manual unit are all interchangeable on the same 


mountings. 
Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., 
THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant Reading 


MARLES 











FULL-GRIP NON-SLIP Pt 


- the first major development in belt drives in 60 years! 


= Greater power transmission ® Less power loss 
® Cooler running—with minimum wear and abrasion and maximum life 


= Economy in space, weight, and replacement costs 


\ oa POLY-V belts are an 
, entirely new concept in 


ria 
pee =a transmission drive... 


POLY-V* belt's multiple ‘teeth’ grip pulleys throughout the entire 
friction surface—a surface twice the area of conventional multi-drives, 
one third more than conventional single drives. 


Power wastage, slip and abrasion are reduced to minimal proportions. 
Because of the higher ratios made possible, transmission systems can be 
simplified and reduced to minimum size, weight and cost. A far more com- 


pact drive unit can be achieved and the shallow grooves permit easier 





fitting and replacement. 
POLY-V belts are made from synthetic rubber compounds (having the 
). Strength 


heat-and-oil-resistant properties oftoday’s‘*‘Premium”’ V-Belts 
: com- 


is given by high-tenacity synthetic cords. The base rubber is ‘soft 
pared with orthodox ‘V’ Belts—its action resembling a hydraulic fluid and 
forcing the ‘teeth’ into perfect mating with the pulley grooves, with even 


overall pressure. 
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ILY-V B ELTS NOW available in Britain! 


AAbddbbdddedeadd 3) THERE ARE THREE BASIC RIB SIZES OF POLY-V BELT 





Rib Quantities 





oor ee eeeeeee POE S Meee ee OSES ESSE SESE SS OE SESE SESE ESES ES ES ESESEEE 


Minimum Maximum 


Section | Rib Width 





J , in. 16 


L \ in. 20 
M | 2 in. 20 





SSSSHSSSSS SESSSSOSSSESSESESSSSOSOSESSSESSESSSOS SSS SSSSESCECES 








V angle is 40 in each case. 


SPECIAL APPLICATION OF ‘‘POLY-V’’ BELTS FOR THE AUTOMOTIVE INDUSTRY 


The advantag~s of POLY-V belts have been amply proved in 
America—where they are now extensively used throughout 
industry 

In the design of engines for heavy public service and commercial 
vehicles, POLY-V drives can replace the multiple systems used for 
fan, water pump and generator drives with a single belt and pulley 
system—and transmit the same horsepower from narrower pulleys 
eliminating the necessity to find matched belt sets 

POLY-V belts can give neater, more efficient drives for air-con- 
ditioning units, supercharger and tachometer drives and pump 
units on power steering equipment. Further usage may be for 
dynamo drive in motorcycles—perhaps even as a direct drive for 
mopeds and lightweight motorcycles. 


@ d W-V ¢, BELTS ARE MARKETED TO 


THE AUTOMOTIVE INDUSTRY BY 43 
iTRADE MARK 


i 


FERODO w= 


Designers and engineers are invited to write for further technical] information from: 


FERODO LIMITED «+ CHAPEL-EN-LE-FRITH - DERBYSHIRE A Member of the Turner & Newall Organisation 


*Turner Brother: Asbestos Company Limited (an associate mrany of Ferodo Limited within the 
Turner & Newal! Group) are the sole ensee f Raybestos-Menhattan Inc. in the U.K. for the manu 
re and sale of Poly-V I s which are protected bv Patent No. 720.044 (cther patents pending 
t is the property of Turner Brothers Asbestos Company Limited and the trade mark “Poiy-V" ts 
used by arrangement with them 943 
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OZONE ATTACK 


WITH DU PONT ELASTOMERS Ozone is present in the 


atmosphere, generated from Oxygen in the air by ultraviolet light (from sunlight). When natural rubber is 


stressed, as in car components, ozone attacks, forming a myriad of small cracks in the surface of the rubber. 


DU PONT NEOPRENE has outstanding resistance to ozone cracking. Du Pont neoprene has proved under 
test, and on the job, that it is vastly superior to natural rubber—and to ‘‘general purpose" synthetics. Neoprene 
resists oil and grease in the chassis . . . high temperatures under the bonnet .. . oxidization and aging of 
exposed parts and accessories. Properly compounded neoprene products meet most service needs at 
temperatures ranging from —54 C to as high as 121°C. Compounds can be made soft or hard and in sponge form. 
HYPALON* synthetic rubber has even greater heat and ozone resistance and is known for its remarkable colour 
Stability, permitting use of bright colours for weather stripping and convertible tops. Hypalon doesn't become 


brittle in cold weather nor will it crack under heat or summer sun. 


*HYPALON |S DU PONT'S REGISTERED TRADEMARK FOR ONE OF ITS ELASTOMERS 
DISTRIBUTORS: DU PONT COMPANY (UNITED KINGDOM) LTD., 76 JERMYN STREET, LONDON, S.W.1 


NEOPRENE-HYPALON* 


AAISTRY 


Automobile Engineer 8/60 (21 765 01) 
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Is manipulation critical ? 


of temper in tul 
rooms, have both be me rare! 
evolved Hiduminium 1C, 14, 22, 
alloys specially developed by tl 








1em Io! 
ee Drawn tubes and hol 
sections ma 
easy to man 


Hiduminium 


makes the most of 


Aluminium 
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special “thin-flash” type for grille moulding 


Beetle D.M.C. is the material used for the grille of the Morphy-Richards 


Fan Heater because it offers high heat resistance and good appearance. 
The use of D.M.C. posed a flash-removal problem in relation to the many 
apertures, as the moulders, Crystalate (Mouldings) Ltd., specitied a very 
thin flash line. Accordingly, B.I.P. Chemicals Ltd. developed a special type 
ot material (D.M.C. L.1834) which, in combination with a tool made to 
close limits, ensures a consistently thin and easily removed flash. 

Beetle D.M.C. combines heat resistance with strength, dimensional stability 
and excellent insulation properties. The development of a special type for 
a single application typifies the extent of B.I.P. services in relation to 


individual problems and requirements. 


BEE T LE Heat resistance, dimensional stability, strength and el 


insulation properties are among the features making DA Me 
he ideal material for this eville. Mouldime by Cry staiat 


Polyester dl ough rm oulding © ompound (Meaddngs) Lad, Yeabrates 


8.1.P. Chemicals Limited, Oidbury, Birmingham. Phone BROadwell 2061 
London Office: Haymarket House, 28 Haymarket, S.W.1. Phone TRAfaigar 3121 
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— assembled to customers’ 
drillin J requirements 













Herbert All-electric Drilling Machines are made in ten 
types for drilling holes from the very smallest, at 18,000 


r.p.m., up to 1}” diameter. 


This equipment meets all general-purpose single or 
multi-spindle requirements, Unit construction and inter- 


changeability enable special requirements to be easily met 


We will quote for machines and equipment to meet 


special requirements for drilling, tapping and associated 
I ppmg 


operations 






I79¢5 


Three Type M Multi-spindle top columns on a common base for drilling seven °328" 


dia. holes and drilling and tapping five }" dia. 26 t.p.i. holes in a gearbox inner cover. 


Cover located in traversing fixture. Floor-to-floor time is 3 minutes. 


LT0., COVENTRY A 


AD. 507 


ALFRED 














HERBERT 


Automobile Engineer, August 1960 21 











Member of the 
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Birtieid Group 














Since 1951 Jaguar cars have used Salisbury differential 
units exclusively. In this period they have won over 80 major 
International races and rallies as well as hundreds of minor 


successes. In all these competition events not one 


Salisbury differential has ever failed. Every one has been 


standard design as used in production Cars. 


SAltur 


TRANSMISSION LIMITED 


BIRCH ROAD: WITTON’: BIRMINGHAM: 6 
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THOSE DRIVERS YOU SEE 


ae 


Motoring-is-such-a-very-frightening-business 





There are lots of different kinds of driver on the road. A good 
many different kinds of fuel too. The safest thing to do is 
to stick to BP Diesel - available at Agency sites throughout 
Britain. With a Diesel Agency card issued by Shell-Mex and 
B.P. Ltd your drivers can fill up with BP Diesel on credit, or 


cash at agency rates. 


AGENCY) THIS IS THE SIGN THEY SHOULD LOOK FOR. 
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Mike Hawthorn (D Type Jaguar) 


The Growth 


The Jaguar Mark 2 Saloon. 


The roots of the Jaguar organisation 
extend back for 38 years, when the 
present Chairman and Managing Direc- 
tor, Sir William Lyons, then Mr. Lyons, 
in company with a partner, started a 
modest factory for the manufacture of 
Swallow sidecars at Blackpool in 1922. 
By 1928 the Swallow Company had out- 
grown two factories and in that year 
moved to a large factory in Coventry 
It was from that factory in 1931 that the 
first complete car made by the Company 
to have an identity of its own emerged 
under the name S.S. (Swallow Sports) 
In 1933 a new company was formed 

S.S. Cars Ltd.—the original Swallow 
concern remaining in being, and in 1935 
the first Jaguar saloon was introduced 
Two-seater sports cars were added to 
the range —the Company being the first 
to produce a 100 m.p.h. regular series 
production car at a price of under £450 


The War, of course, called a halt to the 
progress of all motor car manufacture 
and in 1945 the newly named Company 

Jaguar Cars Ltd.—set out with the 
primary object of raising the prestige of 
the British Car Industry abroad. It did 
this by combining exceptional technical 
design and high performance with near- 
pertect finish. In the years following the 
War, official Jaguar teams and private 


at Silverstone. 






Enterprise 


“The West Midlands Gas Board kept their target with 
this new main to an extent which could not have been 


bettered by any other commercial organisation!” 


owners have won over 80 major inter- 
national races and rallies and acquired 
hundreds of successes in the lesser 
national and international events. The 
fact that the Jaguar name has_ been 
blazoned across the World is confirmed 
by the fact that in the post-war years 
56.9", of Jaguars went abroad, and no 
less than 48.2",, captured the American 
market. 


The total number of workpeople em- 
ploved in the Jaguar factory is now 4! 
thousand and the Company occupies a 
78-acre site in Coventry. Open competi- 
tion successes have placed the efficiency 
of the power and transmission systems 
of the Jaguar beyond reproach, but for 
the average motorist a high standard of 
tinish which combines excellence in 
appearance with almost complete resis- 
tance to corrosion 1s just as important. 
The visitor to the factory cannot help 
but be impressed with the care taken on 
the finishing lines. A newly installed 
plant takes the car body on a huge spit 
through water rinsing, cleaning, phos- 
phating and a chromic acid rinse. After 
drying, the body is dipped in a slipper 
paint bath to protect the innumerable 
nooks and crannies underneath, and 
then the surfacer coats are applied. Thus 
every car is adequately protected from 


corrosion. The protected bodies now 
pass on over-head conveyors through the 
remainder of the plant. The first opera- 
tion is to spray sound deadener and 
sealing composition on the under side 
and then come’ rubbing down, the 
application of the sealing coat, and the 
final colour coats. During the whole ot 
this time the car body remains on its 
mobile spit 


The complete sequence of finishing 
operations ts as follows 
1. Remove any oil from body. 
2. Metal preparation and fittings. 
3. Apply catalyst filler to holes in the 
lead loaded areas. 
4. Transfer body to overhead dual 
conveyor 
§. Clean and phosphate body in 6- 
station spray phosphating plant, 
using low temperature process. 
6. Dry in dry-off oven—temperature 
320 F. 
Apply synthetic stopping as required 
Tac rag 
Slipper dip lower half of body. 
10. Drain and flash off 
11. Spray primer surfacer single and 
double header coats using Ecco 30 


oem 


spray gun 


Stove for 45 minutes at 275/280 F. 
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13. Unload body from conveyor on to 


mobile spit 
14. Spray 


| 


sealing and sound deadening on the 
underside of the car and in the 


engine compertment 

Remove sound deadener overspra 
Wet wipe 320 paper. 

Spin body to remove surplus water 
dry off in oven at 265 I 


Spray one double header coat of 


sealer using Ecco No. 30 spray gun 
Bake sealer coat 30 
270/286 I 

Wet face sealer coat with 400 paper 
Spin body to remove surplus wate! 


and sponge down 


minutes 


Dry off in oven ten minutes at 
225/230 F. 

Vacuum clean trestle 

Tac rag interior surfaces and ex- 
terior 

Spray door shut 
ment and boot interior in colour 


engine compart- 


Remove overspray from exterior 
solvent wipe and tac rag exterior of 
body complete 

Spray one single and one double 
header coat of colour 

Bake colour coat 45 minutes at 


250/265" F. 


Throughout these sequences the drying 
and stoving time schedules are vitally 
important 
operations 6, 12, 17, 19, 21 and 27 are 
held undera strict automatic temperature 
control by control pyrometers which 


The gas-fired ovens used in 


instantly adjust the air and gas flow to 
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bituminous compound for 


The Final Line 
ensure that 
maintamed 


Town gas 1s also employed tn othe 


parts of the plant for numerous heat 


treatment purposes including annealing 


ind carburizing. These heat treatment 
operations are f I also vitally 
important performance 
of the gea smission. The 


correct ti schedules to 


introduce metallurgical 
structure in the t ls are also achieved 
by control pyrometers in the furnaces, 
supply accor- 


regulating the 


ding to require 


When the recent extension of the Jaguar 
factory was completed it was a formid- 
able task of re-organisation, because it 
hat production disturb- 


pe a minimum 


was essential 


Rustproofing of 
the Body 


The Paint Shop 


Such was the increased demand tor town 
ves that the West Midlands Gas Board 
had to lay on a new high pressure gas 
main. Executives of the West Midlands 
Gas Board and Jaguar Cars collaboratea 
closely to maintain the target they had 
set themselves, and those at Jaguars’ 
commented, “7he West Midlands Gas 
Board kept the'r target with this new main 
to an extent which could not have been 
hettered by anv other commercial organt- 


sation! 


Motor car manufacture is, of course, but 
one of the thousands of trades, protes- 
sions and occupations which employ 
town gas in those production techniques 
where an automatic heat service ts a 
paramount necessity. Each of the twelve 
Area Gas Boards 
country employs specialised industrial 


throughout the 


vas engineers, who have studied the many 
varied techniques of industrial gas appli- 
cation. Industrial gas executives trom 
each of the Area Gas Boards meet regu- 
larly to inter-change experiences and 
discuss new problems which have been 
presented to them. The result ts that any 
industrialist making an approach to any 
Indusurial Officer at any Area Gas Board 
has presented to him immediately an 
overall picture of the latest techniques ol 
heat control, based upon progress made 
throughout the country —and in addition, 
the Industrial Gas Information Bureau 
keeps in close touch with developments 
in industrial gas usage throughout the 
World 


Scottish Gas Board, Ldinhurgh 

Northern Gas Board, Newcastle-upon-Tyne 
North Western Gas Board. Manchester 
North Eastern Gas Board, Leeds 

hast Midlands Gas Board, Leicester 

i t \Vidlands Gas Board, Birmingham 

i Gas Board, Cardiff 

Eastern Gas Board, Watford 

North Thames Gas Board, W4& 

South Eastern Gas Board, Crovdon 


Southern Gas Board, Southampton 


South Western Gas Board, Bath 


The Gas Council, 1 Grosvenor Place, 
London, S.W.1 











The snail, most thought- 
fully, goes to some 
pains to reconcile his 
own needs with those 

of the conchologist 

e As home and protection, 
his shell must be tough, 
portable, and very much 
made to measure. At 
the same time, it must 
have just those qualities 
which—in due course— 
will delight the collector 
e Sheet steel from the 
City of Steel follows no 
less closely its intended 
purpose e Each order 

is treated as a separate 


assignment so that 





you, the manufacturer, 
MADE TO M EASU RE get the particular kind of 
steel your product needs 
e Steel, in fact, made to 
measure—to your exact 


requirements. 


THE STEEL COMPANY OF WALES LIMITED 


I ’ J 
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Rapid, 


high-quality 
photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 
known as Model 


WA AAARETRAR 


and developing machine (formerly 
46/35) is designed for use in the print room of the large 


drawing office. It does not produce unpleasant fumes 


and special ventilating systems are thus unnecessary, 
making it a simple matter to move the machine to a 4 © Exposure, development and print 
c osure, Geveic¢ = anc 
/ delivery synchronized for simplicity 


new position at any time. 
of operation. 


4 


All controls conveniently located for 
rapid, effortless adjustment. 
Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 
Complete design co-ordinated for 
exceptionally high potential output. 
Excellent mechanical layout giving 
Silent, vibrationless running. 

® Comprehensive maintenance service 
available at nominal cost. 


Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.\. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 


Subject to certain conditions, the majority of 


{ZOFLELX photoprinting 


an alternate to outright purchase 


machines can he hired 


a 


ILFORD Eigse ce 


PHOTOPRINTING MACHINES & MATERIALS 








Full deta from 


ILFORD LIMITED, INDUSTRIAL SALES DEPT AZ1&€ 
ILFORD, ESSEX. TELEPHONE. ILford J0w 
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KIRKS TALL 
LIMITED 








ON THE 


A.E.C. 


is CUBIC YARD DUMPTRUK. 

















FORGE ENGINEERING 


Telephone : Horsforth 2821 


L&eeos, §& 
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MORE AND MORE 
DAY BY DAY 








CLAY EF L.E 











HARRISFLEX | 





FLEXIBLE BEARINGS serve inpusTRY 


The ever increasing popularity of Clayflex and Harrisflex bearings 
can only be traced to the confidence Automobile Engineers place in 


these well proved units. 


The pressure and chemically bonded Clayflex bearings are supplied 
in forms to suit both standard and specialized applications. Outstand- 
ing in this range is the BP type bearing which has been specifically 
designed to give positive axial control under high radial loadings and 
particularly to cater for high conical deflections which modern design 


tends to introduce. 





; Harrisflex controlled flexible bearings are being used for an ever 

increasing range of applications with new motor vehicles where either 
} 

a space or weight restrictions are involved. In addition these units offer 


~ advantages in their ease of assembly on production lines. 


For further information concerning these products please ask for 


the appropriate technical literature. 


HOWARD CLAYTON-WRIGHT LTD 


WELLESBOURNE : WARWICK : ENGLAND 
TELEPHONE: WELLESBOURNE 316 TELEGRAMS : ‘CLATONRITE’ WELLESBOURNE 
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"The art of AaAisengagement 


LYSAGHT-DeVILBISS 
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What's different 


about this 


The great majority of the cars on British 
roads incorporate Silentbloc components 
This one doesn't... 

Almost every British motor car manu- 
facturer uses Silentbloc flexible bearings 
and anti-vibration mountings. Experience 


proves the wisdom of their choice. 


Come to us at the drawing-board stage! 


SILENTBLOC 


FLEXIBLE BEARINGS 
ANTI-VIBRATION MOUNTINGS 


MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 





Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


featherlight 
IDEAL SPRING 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 
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and finishing tools for gears? 


Seek no more! In the heart of the David Brown 


organisation there is a division specialising in 
making Hobs, Shaper Cutters, Rack Cutters and Shaving Cutters—the lot. 
Since David Brown have been making fine quality gears and the 
tools for cutting them for one hundred years, it follows that there 
is a wealth of experience to draw on. So, if you have a gear 
cutting or finishing problem get in touch with David Brown. 


You will find their area engineers very willing to help you 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


TOOL DIVISION PARK WOPRKS HUDDERSFIELD 
TELEPHONE HUDDERSFIELD 3s00 


osleear 
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Pe Chee SOLE ed © nal fice ea estes — 


Here is a Machine Vice with built-in precision 
As its name implies, it actually grips the work hard 
down onto its table or parallels. An accurate set-up 


in seconds! 


The illustrations show the boring of a location pin hole 
in a fuel pump assembly fixture at the premises of 
Messrs. AC-Delco, Liverpool, by whose courtesy the 


photographs are reproduced 


KK BL 7 AS A MACHINE TOOL FOR EFFORTLESS PRECISION 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD __ ENGLAND 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEER‘ 
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Retaining the well-tried 
and long-established 
Froude power-absorbing 
elements, plus the Froude 
reputation for scientific 
accuracy of readings, this 


revolutionary, small, compact 


HYDRAULIC 


represents a notable advance 

in Dynamometer design that 
has only been achieved by long 
experience as specialists in 


Engine Test Plant. 















WIDE RANGE OF POWER & SPEED 
REVERSIBILITY 

LOAD THROW-OFF DEVICE 
COMPACTNESS 
MINIMUM MAINTENANCE 
SIMPLICITY 

LONG LIFE 








The control system has the great 
advantage of allowing a very wide 

range of powers and speeds on any 

size of G. type Dynamometer, so that 
large and small engines can be tested. 


TESTING ENGINES WITH THE 














The Froude G4 Dynamometer deals with powers up to 350 
B.H.P. at 2000/6000 r p.m. and is only 26° (660 mm) between 
half-coupling faces and 373 (950 mm) wide 


HEENAN & ates LIMITED 


WORCESTER 


ENGLAND 


Automobile i:ngineer 





August 1960 
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electrodes worthy 


DIVICK 2 VERTIVICK 


7s K - §] 


of the welder 


VANDIVICK °- TI ENSIVICK N 


For further aL tails urile lo youl local {f/ Office or to the addr ys below 


Heating & Welding Department 
Transformer Division 


TRAFFORD PARK, MANCHESTER 17 


Associated Electrical Industries Limited 


AEI ) 
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No. 1200. Three dozen Assorted 
Light Expansion Springs, suit- 
able for carburettor 
etc. 13/6. 


control, 


7 
ty, “4 
ety 
ny " “Homi 
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a wyaryay | Jy 
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No. 98A. Three dozen Assorted 
1” to 4” long, 4” to }” diam., 
19G to 15G. 5/6. 


No. 


2” to 6 


753. 
ight Expansion 


long, 22 


10 6. 


Three dozen 


| 
; 


to 4 


Assorted 
diam., 


to IS S.W.G 





No. 760. Three dozen Assorted 
Light Compression Springs. 1° 
to 4° 22 to 18 S.W.¢ 


long, 22 
+” to $” diam. 6/6. 





Light Com- 
Assorted, 4 
to 24” long, 
15-. 


No. 757. Extra 
pression, | gross 
to ” diam., 4 
27 to 19 S.W.G 





Have you a Presswork problem? 


If so, the help of our Design Staff is 


yours for the asking. 





Really interested in Springs? 


“Spring Design and Calcula- 
tions’’ Yth Edition tells all 
post free 12 6 





())' 


Cut Production Costs with 
Terry’s Wire CIRCLIPS. We 
can supply immediately from 
stock-—-trom #* to § 








No.758. Fine ExpansionSprings 


] gross Assorted ht 
27 to 20 S.W.G 


4 


>" 


to 2 long, 


15/-. 


Ve 


o? 


diam., 





No. 1217. One gross 
Assorted Springs. A complete 
Garage Service Kit. 42/- each. 


We know exact/y how difficult 
it is to find springs for 
experimental work . . . we've 
been making quality springs for 
over 100 years. So, we confidently 
offer you our excellent range of 
small boxed assortments which 
covers a very wide range. 

We can only show a few boxes. 
Send us a p.c. for our full list. 

If ever you are stuck with a 
spring problem let our Research 
Department put their long 


experience at your disposal. 


RRYS 


Jor SPRINGS 


Looking for good Hose ( lips? 


Send for 


Security Worm 


Clip and price list 


a sample ot 


Drive 


Terry's 
Hose 

















HERBERT TERRY 
& SONS LTD 
Redditch, Worcs. 


(Makers of Quality Springs, Wireforms 


and Presswork for over 100 years) 
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Madam—replied our well-known villain—you are not the 
only one. Several thousand plastic bottle stoppers 
have become undone through my undoing. Little do you know that I 
make a tiny pneumatic tool with a special adaptor for 
unscrewing stoppers after moulding. Well, me proud beauty, 


and what do you say to that? 


You make a tiny pneumatic tool u ith a special adaptor 


for unscrewing stoppers after moulding ! 


Desoutter puts power into your hands 


Desoutter Brothers Limited - The Hyde - 


Hendon - London NW9 


CAC 330 
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‘Butakon’ S is used in making 
wing valances for Austin vehicles 





Wing valances made by Empire Rubber Company, Dunstable, incorporating 
‘Butakon’ S copolymer resin being fitted at the Austin Motor Co. Ltd. Longbridge 





Two vehicles with these valances fitted on the mudguards ever the front wheels 


The Empire Rubber Company incorporate “Butakon’ S, butadiene styrene copolymer resin 
in the weatherproot and flexible wing valances which they make for commercial vehicles. 
‘Butakon’ S is used to reinforce both natural and synthetic rubber, in both of which 
it disperses readily. 

As ‘Butakon’ S is creamy-white a wide range of colour pigments may be incorporated in 


the mix 
1.C.1. offers its excellent Technical Service to all users of “Butakon’ copolymer resins 


Butakheor 8s the registered trade mark for the range 
ot hutadiene copolymers manufactured by LCT 





rea 


IMPERIAL CHEMICAL INDUSTRIES LIMITED + LONDON : S.W.1 
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Concentration 


Few more perfect examples 

of concentration—the co-ordination 

of eye, mechanical timing and innate 
personal skill—will be found than the 
art of the craftsman at the hammer. 
Father to son, down the generations, 
this ‘‘ know-how” is abundantly 

in evidence at Firth Brown 


_/ ~ FIRTH} BROWN 


ALLOY STEELMAKERS * FORGEMASTERS * STEEL FOUNDERS * MEAVY ENGINEERS 


THOS FIRTH 4 JOHN BR WN LIMITEC SHEFFIELO ° ENGLAND 
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The 1933/4 Morria Orford Saloon waa 


one of Britain's most popular family cars 










Serving Morris 


THROUGH THE YEARS 





Inspiration from Farina... reliability from Morris... 


those are the outstanding features of the exciting new 
1960 Morris Oxford Saloon. Yesterday and today Morris 
rely on Hardy Spicer for propeller shafts and universal 


joints on all their cars. Research and development at 


Hardy Spicer have proved their value in more than 


meeting the demands imposed by increasing strain 
Product of the 
on modern transmission equipment. 
tit 
J 
aait 


Birtieid Group 





PROPELLER SHAFTS 


(18 lines) 


HARDY SPICER LIMITED 


CHESTER ROAD : ERDINGTON 


BIRMINGHAM 24 - Telephone Erdington 219 


Auton f Birfield indus Limited 


Automobile Engineer, August 1960 














ARCHDALE 


HYDRAULIC MULTIPLE 
cuts costs on ‘JAGUAR’ connecting rods 


At Jaguar Cars Ltd., Coventry, this Size 2 
ARCHDALE hydraulic feed multi-drill is fully meeting 
the demands of expanding production schedules 


‘ 
Dae 2 
ss 


s 


Using a four-station indexing table, with one loading 


aie | 
i 


and three working positions, connecting rods are 


Lea 


i 
ax 


¥, 


produced at fast rates. Small ends are drilled and 


we 
+004, 


> 
ty ts ah 


reamed, and the large ends are core drilled and bored. 
Small end bore is $2 in. dia. and large end 2.200 in. 


* 


If your problem calls for standard or special 
multi-drilling ARCHDALE have the answer. 
Ask for production estimates. 


t;' 4 ALFA 


~<a 
Da ig 
Sweets outta lawn. 


[ 


vs 
ft + 


JAMES ARCHDALE & CO. LTD. 


Regd. Office: LEDSAM ST, BIRMINGHAM 16. Phone: EDGbastor 
Works: BLACKPOLE WORKS, WORCESTER. Phone: Wor 

A Member of the Staveley Coal & Iron Co. Limited Gr 

Sole Agents: ALFRED HERBERT LTD. COVENTRY. T 
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lloys 


MAIN and BIG END BEARINGS 





CHOSEN FOR THE M1. DUALLOYS Main and Big Fnd 
Bearings are fitted exclusively not only to the engines of 
the famous Midland Red “Motorway Express” Coaches, 
which average 60 mph (top speed 85 mph) on the M1}, 
but to a// Midland Red engines now being built 


CHOSEN BY MANY OTHER LEADING FIRMS for original equip- 
ment at home and abroad, including 

Bristol Commercial Vehicles Ltd.-Coventry Victor Motor 
Co. Ltd.-Davey, Paxman and Co. Ltd.—-Dennis Bros 
“CMS” Ltd.—Enfield Industrial Engines Ltd. -The English Electric 
Pelapone Engines Ltd.—F. Perkins 





The turbo-charged 
Midland Red engine Co. I td I odens l td 
Ltd.--Transport Equipment (Thornycroft) Ltd 


DUALLOYS BEARINGS FOR ALLINTERNAL COMBUSTION 
APPLICATIONS to every specification. Dualloys thin wall DUALLOYS UNIQUE CASTING PROCESS prevents all lead 
hearings can now be supplied as original equipment segregation and copper hardening 

Dualloys thick wall white metal lined, and copper-lead and 
lead-bronze lined bearings are already being used as original 
equipment on many petrol and diesel engined public service 


STRICT METALLURGICAL CONTROL and Laboratory super- 
vision ensure the highest standards of accuracy and work- 


and road transport vehicles. Gur capacity is planned to 
manship for all DUALLOYS Main and Big End Bearings. 


enable us to handle economically both large and small 


Oh] 


THE "PLAIN BEARING SPECIALISTS 
LIMITED 


production requirements 




















{4 Member of the Sterling Industries Group 
Dualloys Technicians are a/wavs readily available to solve your Plain Bearing problems. Write for advice and quotations without obligation to 


DUALLOYS LIMITED, DEPT.A, BODEN WORKS, CHARD, SOMERSET = Telephone: Chard 2341/3 








).W. Ad 4794 
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for 
welding - 
Alda 
rods 
and 


fluxes 


British Oxygen Gases Limited 
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PACKAGE 


< 4 
BRLEFCO 
Ba ‘o} 












The Birlefco medium frequency power-package 
is acompletely self-contained motor generator 






. . 7 Highest conversion efficienc 
unit of great versatility. Simply connected to a a to 86") f 
\ 






50 amp power point, the generator can be used 






to operate equipment for hardening, annealing, No expendable items 






brazing, sintering and a wide range of other Long reliable life 






heat treatment processes. About 95° of all 






: ; ; Low running costs 
induction heating applications can be carried ss 


out at medium frequency. 






Simple rugged construction 





BIRLEFCO 


BIRLEC-EFCO (MELTING) LIMITED 
Westgate + ALDRIDGE - Staffs 
Telephone; Aldridge 52071 


Sm BE 6147 
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Levland 0.350 engines are 
installed in the /]2-ton 


Comet range of trucks. 


For efficient sealing and speedy assembly, Leyland Motors 


use these pre-assembled nylon captive sealing washers. 


DOWTY ‘SELON’ 


Full range of sizes available 


DOWTY SEALS LIMITED ASHCHURCH ; GLOS. 
Member of the DOWTY Group Tewkesbury 2271 
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Ada (Halifax) Ltd 
Albion Motors Ltd 
A ( | 
Associated Electrical Industnes Ltd 
Associated Motor-Cycies Ltd. (Matchless, AJ.S) 
Baker Perk Ltd 
J. C. Bamford (Excavators) Ltd 
Biackburn Aircraft Ltd 
Boden Trailers Ltd 
Bristol Siddeley Engines Ltd 
British European Airways (BEA) 
British Overseas Airways Corporation (B.0O.A.C.) 
Bulpitt & Sons Ltd. (Swan Brand) 
hryster Motors Ltd 
Colvilles Ltd 
Consolidated Pneumatic Tool Co. Ltd 
Coventry Climax Engines Ltd 
Cummins Engine Co. Ltd 
Decca Radar Ltd 
Dennis Bros. Ltd 
Delaney Gallay Ltd 
Dunlop Rim & Wheel Co. Ltd 
E.R.F. Ltd 
Electric & Musical Industries Ltd. (E.M.L) 
The English Electric Co. Ltd 
Ford Motor Co. Ltd 


me Gr 


Mb Luly Miah, fe 


Tie Geheral Electric Co. Ltd 
G: y¢ Godtrey & Part 
Head, Wrightson & Co. Ltd 
Imperial Chemical Industries Ltd. (1.C.1.) 
Ingersoll-Rand Co. Ltd 
International Harvester Co. of Great Britain Ltd 
Laycock Engineering Ltd 
Lockheed Hydraulic Brake Co. Ltd 
McMichael Radio Ltd 
Massey-Ferguson (UK) Ltd 
Metropolitan-Vickers Electrical Co. Ltd (A EL) 
iV IVigelal matleliem aie) 
F. Perkins Ltd 
The Plessey Co Ltd 
Pressed\Steel Co.Ltd 
Pye Ltd 
Qualcast Ltd 
Ransomes Sims & Jefferies Ltd 
A. V. Roe & Co Ltd 
Rotary Hoes Ltd 
stole} (ti Clacltle mel am Otelanlel tall -t-) 
The Rover Co. Ltd 
Simplex Electric Co. Ltd., (Creda Division) 
The Stee! Company of Wales 
Steels Engineering Products Ltd. (Coles Cranes) 
Taskers of Andover (1923) Ltd 
Vauxhall Motors Ltd 
Vickers-Armstrongs Lta 
Westinghouse Brake & Signal Co. Ltd 
Westland Aircratt Ltd 


FERRYBRIDGE . KNOTTINGLEY - YORKS 
Tel: Knottingley 2323 (5 lines) Telex: 55166 


LONDON OFFICE 

44 Hertford Street, W1 

Tel: HY De Park 3888 Telex: 23549 
NORTHAMPTON 

Office and Stockroom, Countess Road 
Tel: Northampton 3766 Telex: 31624 
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NO RESPITE 





Leading companies in 
the Automotive industry 
who use A-MP 
terminations inctude 
Ford Motor Co. Ltd 

J. Lucas Ltd 

H. Miller & Co. Ltd 
Ripaulilts Ltd 

Rist's Wires & Cables Ltd 
Rolls-Royce Ltd 
Rootes Group 

Rover Co. Ltd 

Ward & Goldstone Ltd 
A-MP soideriess 

wiring devices 

are available 

on a world wide 


basis 







TRADE MARK 






*Trade Mark of 
AMP Incorporated .U.S.A, 
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The electrical circuitry of the 
modern motor vehicie covers 
more components and operations 
than ever before, and the 
tendency is towards even 

greater complication. Leading 
manufacturers find in A-MP 
solderiess wiring devices the 
complete answer to many 
problems of ensuring excellent 
and trouble-free electrical contact. 
The A-MP range comprises 

over 15000 terminals and methods 
of joining wire, and thousands of 
millions of these products are 


in use all over the world. 


teeta 






WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


Head Office: Dept. 12, AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.! 
Tel: CHAncery 2902 (7 lines) Cables: AMPLO LONDON TELEX. Telex. 23513 
Works: Scottish Industrial Estate, Port Glasgow, Scotland 


SOUTH AFRICA TRIBUTOR: € - ats NS (PTY 5 MILNE reer. ef BOx 437, OURBAN, NATAL, SOUTH AFRICA 
a TRALIA: MANUFACTURIN mPa ~ we a) PTY ’ so. 78" AUBURN, NEw AUSTRALIA 
RieuTorR REENDALE ENGINEERING AN ABLES PTY T 4) we NW STREET, ANNANDALE, N.S.W. 4USTRALIA 
a ate MPAN ~ ‘ AN a AN FRANCE FRMan TALY, 1APAN AND PUERTO BIC 
AP 124 
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takes care of the braking 


NON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 


a 


THE CAPE ASBESTOS COMPANY LIMITED 


Capt 


114 & 116 Park Street, London W.1 Telephone Grosvenor 6022 
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As machines grow more complex and performances Every enquiry gets equally impartial and confidential 
consideration. Every project benefits. 


increase, the selection of bearings becomes more difficult. 
Ransome & Marles produce ball and roller bearings for 


It requires specialist knowledge. 
In increasing numbers, design and development groups most applications. 
are consulting the Technical Department of Ransome & Publication 37 is a comprehensive guide to the full range. 


Marles for guidance. Specification as well as supply is part 


of the R3 M service to the engineering industry. 


RANSOME & MARLES BEARING COMPANY LIMITED 


NEWARK-ON-TRENT - TELEPHONE 456 - TELEX 37-626 + Branches, offices and agencies throughout the world 
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Wes wares Sn 


Thomas Biliow, F.R.1.B.A., Architect to London Transport Executive 


Architects 
J. H. Plumes & Partners Genera/ Contractors: Tersons Ltd. 


Electrica’ Consultants 


A FREE LIGHTING SERVICE 


Our expert lighting engineers based in all principal cities of the 
U.K., will without obligation, advise you on any lighting problem 


large or small and prepare lighting plans for your approval. 


Write for Industrial Lighting Catalogue 


PLANNED, EFFICIENT LIGHTING saves money all along the line 


ws 
Nm 
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High-bay lighting using high-wattage tungsten lamps and metal reflectors at the Aldenham Works of London Transport Executive. 
Architect-in-charge: K. J. H. Seymour, F.R.1.B.A. 


FALKS, the long-established lighting 
specialists, designers and manufacturers 


of all types of fittings 


FALKS 


FALK. STADELMANN & CO LTD 





91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
AP 129 
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Leave your compressor rotor 
manufacturing problems... 


a 


safely in Holroyd 
hands 





It vou have ttug call on rotors itis worth reme erir r het Ma See 

comple tely equipped with unbque machines of our ow lesign a 1 mia llaetu i i that we now have a 
long experience in this very -pecialised field t { Our pion 

in rotor manufacture has cleared the way tor thei ' I ups, blow ind 
meters, and we can make them accurately to vour d prepared bla 


BIG 
ROTORS 


SMALL ROTORS 


- D> 
The biggest Holrovd machine eat i. 
Mi» “7 
make rotors up to 32” diameter and i s 
50” tace. The smallest machine will \ 
“t/ 


go down to 1”. Helix angles « ul 
be anvwhere between 1) and 
60 degrees, with any combination 


in the number of lobes 


Holroyd 


JOHN HOLROYD & CoO. LTD. WILNROW, Lane 








CRC A} 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 











special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
AG) Corran) TEL ROTHERHAM 2141 (15 smes) GRAMS 


MS: YORKSHIRE, PARKGATE YORKS TELEX 54141 
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AUTOMATIC 





oe me AVAILABLE 


semi 
AUTOMATIC 


ole), b's 4. Bale), Fy! 
SAC 12 SAC 18 
SAC 24 
UNIVERSAL 
SAU 8 
SAU 12 


MANUAL 


one), b's 3. Bale), Fy! 
MC 12 mC 18 


MC 24 


UNIVERSAL 
MU 8B” MU 12 


MU 16 














a 
CUT YOUR COSTE (NW HALF 
With the lool rotating 


a UP TO SIX TOOLING STATIONS (Ez WIC’ 
re A COMPLETE RANGE OF MODELS 


TO MEET ALL PRODUCTION NEEDS 


ENQUIRE NOW As to just where and how the ‘Endomatic’ 


can cut your production costs 


%& COMPLETE ENGINEERING SERVICE AVAILABLE ON YOUR OWN PROBLEMS 


MADE BY: GIDDINGS & LEWIS-FRASER LTD., ARBROATH, SCOTLAND. TEL: ARBROATH 2033. _ GRAMS: GALFRA 


SOLE AGENTS FOR UK: SYDNEY G JONES LTD. 8 BALHAM HILL. LONDON S.W412. TEL: BATTERSEA 3246 
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s could be ignored there would be no 
ideal suspension for every motor 
ngs would be disposed symmetrically 
axes of inertia and fitted on the 
nes of “Floating Power” — the 

loped by Metalastik in this country 

: angement is not often convenient and the most 
successful engine suspension is generally a compromise, 
simulating as closely as possible the characteristics of the ideal 
but respecting the claims of easy installation and other 
technical and economic factors so often at variance with 


theoretical perfection. 


Examples of Metalastik suspension in Figs. |, 2 and 3 
llustrate how a combination of sound theory, appreciation 
of the practical and choice from an unequalled range of 
nounting units, bring maximum smoothness to different types 
of engine. 


The suspension in Fig. | with the high front mounting 


>US 


resembles more closely the original “Floating Power” 
conception than is now usual Secondary out-of-balance 


pL 


forces and a flexible chassis necessitate mountings with a 
of vertical and rotational flexibility, hence the 
ountings at all three points. Pre-compression 

ear mountings permits higher stressing without 


ss of fatigue life 


suspension for a 4- cylinder motor car 
sandwich mountings are below the 
V' formation to give the same 
mountings fitted | igher but with 
vertical plane The Metaxentric 


ovement and has a 


piston engine (Fig. 3) in which 
ed the primary, vertical out- 
ouple, s d Metacones and the way in which 


é 


ntial for insulation of vibration due to a 


they are fitted, provide high rotational flexibility about the 


af « P e 
vertical axis ess 


horizontal out-of-balance couple 


Diagrams reproduced by courtesy of the Institution of Mechanical 
Engineers from the paper “The Suspension of Internal Combustion 


Engines in Vehicles", by M. Horovitz, B.Sc., (Eng.), A.M.I.Mech.E. 
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Top gears 
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| Centrifugally cast from 
Taurus bronze, with profile 
ground worm threads — just two of 

the reasons why David Brown gears 
are tops for accuracy, smooth running and 
dependability. D.B. gears are tops for range too! 


Get into top gear yourself— get onto David Brown. 
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Research ' Vehicle engines use the Belleville Washer 


i 

When the Black Knight Rocket roars 
150 miles up into space it is guided by 
the swivelling through an angle of the 
four combustion chambers of the 
Gamma engine. An efficient damping 
mechanism is needed to prevent damage 
when the limit stop is reached 
Belleville washers provide the perfect 
answer to the problem 


Belleville washers are solving design 
difficulties in every industry where 
resistance to exceptionally heavy loads 
is beyond the capacity of helical springs 
and particularly where movement under 
shock or sustained load must be re- 
stricted to very fine limits. Salter 
technicians can help you. Their services 
are freely at your disposal. 








SALTER 


MAKE THE FINEST BELLEVILLE WASHERS 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760 
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Du RAGLAS™ 


NFORCEMENTS 


High strength/weight ratio and 


moutdability are the reasons why most These Jaguar components are — 
moulded from “ DURAMAT™ which 
leading manufacturers choose "DURAGLAS". S pre-impregnated with a 
polyester resin 
Make sure you specify it too! *“DURAMAT “ ts the trade name ot 


the chopped strand mats 
in the “ DURAGLAS”™ range ot 


glass fibre reinforcements 


TURNER BROTHERS ASBESTOS CO LTD * ROCHDALE + ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


j. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, E.C.4 > | 
Tel: Central 9678 en i 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
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Advanced techniques 






and reliable service 






have established for 






Smethwick Drop Forgings 






a fine reputation 











SMETHWICK DROP FORGINGS LTD-SMETHWICK & KIDDERMINSTER 


Severn 


Low-level 
transmission 


on the GUY 


‘Wulfrunian’ bus 


This interesting design embodies many novel features, including 


a low-level under-floor transmission to the spiral-bevel drive, 


which is located to one side (see diagram on right). 


As is shown in the drawings, the drive is taken on one side by a 
short shaft to a final helical spur-reduction, and on the other side 
by a longer shaft to similar reduction gearing. Noticeable are the 
excellent bearing arrangements; the wheels are carried on the 
casing, the spur reduction gearing is straddle-mounted on pairs 
of Timken bearings. In all these applications, including the 
spiral-bevel pinion mounting, the Timken bearings meet the 
combined journal and thrust loads in the simplest possible 


manner, giving a rigid mounting of great durability. 


British Timken, Duston, Northampton, Division of The Timken 
Roller Bearing Company. Timken bearings manufactured in 


England, Australia, Brazil, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE-MARK 


tapered roller bearings 
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Please write to Dept. ‘‘AE.4"" for a copy 


of our latest publication ‘Valve Life 


FARNBOROUGH ENGINEERING CO. LTD 
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PRODUCTION 


BRICO make all the pistons 
for the famous “A” series 
engines for B.M.C. vehicles— 
the biggest piston job 


in the country. 


PERFORMANCE 


BRICO make the pistons 
for the Coventry Climax 
2} litre engine—champion 


Grand Prix engine of 1959. 


POPULARITY 


BRICO make the pistons 

for the following worid- 

famous firms: AUSTIN - 
BRISTOL-SIDDELEY - COVENTRY 


CLIMAX - HUMBER + JAGUAR 





MORRIS - ROVER - STANDARD 





THE BRITISH PISTON RING CO. LTD., 
GOVENTRY, ENGLAND 
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CALIPERS — 


in high duty iron 
for disc brakes 


Darcast foundries are currently producing 
quantities of discs and calipers 

in high duty cast iron for use 

on disc brake assemblies. 

The excellent results obtained, 

coupled with the economies gained, 

have fully justified the use of 
Darcast high duty irons 
on these most important 
components. 











Iiustrations by courtesy of 
Messrs. Girling Limited and 
Lockheed Hydraulic Brake 
Co. Limited. 


DARTMOUTH AUTO CASTINGS LTD 


SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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Which lamp ? 


To get the right light on the subject is half-way to 
success; the rest is a matter of performance. 


head dhe Gt" concaiees =e , 
And the * organisation certainly doesn’t 





believe in hiding its light under a_ bushel. 


With an exchange of technical information on 









applications that is international, Sketko have 
either met your problem before or can draw on 
the best in research and manufacturing resources 


to settle it for good in fact for Vou good ! 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON ~: BEDS 
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WORKS EQUIPMENT 


Improvement of Chromium Plating 


Ix Great Britain, stainless iron is being employed 
increasingly for certain applications and on the continent 
of Europe some manufacturers are using bright aluminium 
components; in the United States, the reputation of 
chromium plated components was at a particularly low 
ebb about 1957 but, as a result of considerable efforts, a 
certain degree of improvement in quality has been 
achieved. In all countries, there is some justification for 
customers’ dissatisfaction with chromium plate, since that 
on pre-war vehicles was in many instances much better than 
that on the modern ones, and the question obviously is why 
equally good results are not obtained now. The answer 
of course is that better plating can be provided if the 
customer is prepared to pay more, but manufacturers 
producing vehicles in very large numbers at competitive 
prices feel that they cannot increase their costs significantly 
without losing ground in world markets. 

Clearly, some benefit can be gained by the improvement 
of currently used processes. There are two key require- 
ments: one is quality control throughout not only the 
whole of the plating processes, but also the manufacture 
of the component—if thoroughly carried out, this control, 
of course, obviates the need for final inspection — the 
second essential requirement is unifOrm distribution of the 
plating over the whole of the surface. 

With regard to quality control, the need, of course, is 
attention to detail at all stages of manufacture. In this 
connection, it is helpful to have the plating shop close to 
that in which the components are made, and to avoid 
storage of components before plating or during inter- 
mediate stages, so that there is no trace of oxidation or 
other contamination on the surface of the component 
before plating. Another essential requirement is_ the 
removal of burrs and sharp edges before plating, otherwise 
uniform thickness of the overlay cannot be obtained— 
obvious, but how often is this the case? 

So far as diecastings are concerned, a common cause of 
surface defects is over-polishing before plating: porosity 
immediately below the surface can be exposed by the 
removal of too much metal during the polishing process 
after the removal of the flashes. 

Improvements in respect of uniformity of plating thick- 
ness should be obtained first by design—by avoiding 
complex profiles, re-entrant shapes and sharp edges and 
corners. It may appear trite to state that the advice of the 
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platers should be sought at an early stage in design, so that 
specialist experience is brought to bear before it is too late, 
but does this always occur? Secondly, more can be done 
to improve plating techniques by the use of adequate jigs: 
in particular, benefits can be obtained by the more wide- 
spread use of shields, auxiliary cathodes, or robbers, and 
auxiliary anodes—in this connection auxiliary anodes of 
platinum coated titanium wire have been used and, 
although they are expensive, they are virtually everlasting 
Close control of the arrangement of the components on the 
jigs and of the effectiveness of the electrical contacts is also 
essential. 

As for the plating processes themselves, there is still a 
lot to be learned. Some years ago, it was thought that the 
inferiority of post-war chromium plate could be attributed 
to the substitution of bright for dull nickel plating. This 
assumption has been proved false. A thickness of 0-001 in 
of bright nickel, if properly applied, should be free from 
pores. Possibly, better results might be obtained by the 
employment of the duplex nickel plating process, that is, 
the application of a coating of bright nickel on a semi- 
bright layer, as the base on which to deposit chromium 
However, this remains to be proved. 

Undoubtedly, the most significant improvement can 
result from increasing the thickness of the chromium layer, 
which of course is the most resistant to oxidation. Recent 
research has made it practicable to apply chromium three 
or four times more thickly than hitherto, without serious 
cracking. For the avoidance of porosity, the chromium 
layer should not be less than 0-00003 in thick and should 
be applied on a 0-001 in layer of either bright or duplex 
nickel plating. 

The questions that will be asked by all engineers are, 
exactly what improvements can be obtained by the 
modified .nd new processes being developed and will they 
justify the extra cost involved? It seems that the durability 
of plating would be appreciably improved by the most 
effective of the measures that have been outlined, which 
is the application of a thicker layer of chromium. This 
could be of particular significance to manufacturers who 
have increased their initial guarantee period to twelve 
months, and who are therefore especially anxious that 
components should remain longer in the as new condition. 
However, even when all practicable measures have been 
taken there will still be no grounds for complacency 














AUSTIN-HEALEY SPRITE 


Part I]: Details of the Rear and Front Suspension Systems, Rack and Pinion Steering Gear. 


Brakes and Electrical Equipment 


By, current standards, the rear suspension of the Sprite 
is unusual, in that quarter-elliptic springs are used in con- 
juncuon with trailing links. Each spring has 15 leaves ol 
En.45 steel, the width of the leaves being 1j in. The master 
leaf is, of course, at the bottom, and it and the next four 
leaves are in thick; the remaining leaves have a thickness 
of 4 in. Measured to the centre of the eye, the overall Jength 
of each spring is 20} in, and the free length from the rear 
most point of the anchorage is 164 in 

For mutual location of the leaves, a single bolt passes 
through them all near their leading ends. ‘Towards the rea 
end of the spring, a clip embraces the first six leaves and the 
safety leaf, which will be described in the next paragraph 
Nearer the front end of the spring, a second clip embraces 
11 leaves. Each of these clips is located longitudinally on 
the spring by a set-screw in a tapped hole in the topmost 
leaf concerned 

The master leaf has the usual rolled eye. 
the eye against fracture, and to provide a measure of safety 
in the event of such failure, a short safety leaf is provided 
his is of similar material and section to the master leaf 
Most of it lies underneath the master leaf; its leading end ts 
just ahead of the first clip mentioned previously, and is 
turned downward to avoid any concentration of stress locally 
in the master leaf. The rear end of the safety leaf is curled 
upward round the eye, and then down in front of it and 
up again, to form a shallow channel; finally, it runs out 
horizontally to terminate over the end of the third leaf. A 
U-bolt fits in the channel, and so is located on the spring 
assembly. Before the nuts are assembled, a drilled plate is 
fitted over the free ends of the U-bolt; tughtening of the 


To reinforce 


ey 


kw 


nuts thus clamps the upper and lower arms of the safety 
leat on to the leaves of the spring 

features in the attachment of the 
and to the axle. The 
horizontally through an 
cross member of the 


flanged 10 


There are interesting 
spring both to the body 
leading end of the spring passes 
bottom of the rear 


ribbed 


structure 


{ 


aperture at the 


under-frame assembly A and S.W.g 


reinforcing plaie of B.S.1449 En.2B steel is fitted under the 
floor panel at this point, and two B.S. R.45/55 steel bolts of 
,in diameter are fitted from beneath, passing through that 
plate, the floor and the spring; their upper ends screw into 
tapped holes in an attachment plate immediately above the 
top leaf of the spring 


There is a hole in the centre of this 





Above: This view of the rear suspension 
hows the anchorages of the spring to the 
sede wc structure and to the bracket 
on the axle, the damper mounting and its 
inkage. Beneath the floor of the boot can 
be seen the bump stop abutment plate 


Left: The general arrangement of the rear 
Suspension, in the static load condition 
Two bolts and a U-bolt are employed to 
secure the fixed end of each spring, and 











peg == 
Oi, a oo ; the floor is reinforced to deal with the 
WS #: j static and dynamic loadings transmitted 
we ‘ to it. The safety leaf fitted round the 
—= eye is an unusual feature of the spring 
at fan ion 
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SPECIFICATION 


SUSPENSION : Front, double transverse link, with coil springs and 
Armstrong lever type dampers; upper links formed by damper 
arms. Rear, quarter-elliptic leaf springs and trailing links, with 
Armstrong lever type dampers, and rebound check straps 
STEERING: Rack and pinion. 2} turns of steering wheel from lock 
to lock. Turning circle, 31 ft 

BRAKES: Lockheed hydraulic, with 7 in diameter drums; front 
brakes have two leading shoes, rear brakes have leading and 
trailing siioe layout. Shoe width, 14 in; total swept area, 110 in 
Hand brake actuates rear shoes through mechanical linkage 
WHEELS: Steel disc, with four-stud attachment and 3:5 in wide 
rims. Dunlop tubeless tyres, 5.20—13in. Pressures: front 
18 Ibjin* ; rear 20 Ib/in* 

DIMENSIONS: Wheelbase, 6 ft 8in. Track 
rear, 3ft 82in. Overall length, 11 ft Sin. Overall width 
4 ft 5 in. Overall height, hood raised, 4 ft 12 in. Ground clearance 
Sin. Frontal area, 13-8 ft®. Kerb weight, with 6 gals fuel 
1,466 lb. Weight distribution: front, 54 per cent; rear, 46 per cent 


front, 3 ft 92 in 











A U-bolt 
its two arms 


plate, to clear the nut of the leaf-locating bolt 
fits over the rear end of this attachment plate 
embrace the spring and pass through the floor and the 
reinforcing plate. Self-locking nuts are employed for 
ughtening the U-bolt. 

Each spring eye houses a pivot bearing of the 
rubber type. Through the inner sleeve of this bearing 1s 
fitted a bolt, whereby the spring is anchored to the bottom 
end of a channel-section bracket welded to the axle casing 
This channel, which leans slightly torward from the vertical, 
serves several purposes. On a bracket welded to its upper 
end is fitted a bump rubber which limits the spring defiec- 
tion by coming into contact with a reinforcing plate under 
the boot floor. A little below this bracket is the anchorage 
for the rear end of one of the trailing links which, together 
with the springs, locate the axle; the links also resist drive 
and brake torque reaction. Each link is a simple box-section 
member formed by welding two shallow channe!s together 
At each end it carries a bonded rubber bush type pivot 
bearing; bolts passing through the bearings connect the link 
to the inner valance of the wheel arch and to the bracket 
on the axle. 

Projecting from the inboard face of each channel section 
bracket, between the link pivot and the axle, is the anchorage 
bolt for one of the rebound check straps, which are particu- 
larly desirable with this design of suspension The lever 
type dampers are Armstrong D.A.S/8.RXP units. They are 
mounted on the under-frame structure and their arms are 
connected by ball-jointed links to brackets welded to the 
tubular portions of the axle casings. 

The average rate of each rear spring is 97-8 Ib/in. Ata 
deflection of 3; +} in, the working load is 375 lb; the deflec- 
tion to full bump is 6jin. A periodicity of 95 c/min ts 
quoted by the manufacturers of the vehicle 


bonded 


Front suspension 

Following the B.M.C. policy of rationalization, the front 
suspension is basically that of the Austin A.35 and A.40 cars 
Although the Sprite is lighter than the A.35, it has the same 
springs, since a rather firmer ride and less cornering roll 
were regarded as desirable characteristics. This suspension 
is of the double transverse link type; the lower links, of 
wishbone form, embody the abutments for the lower ends 
of the springs and are considerably longer than the upper 
ones which, in fact, are the lever arms of the dampers 

At the top and bottom of the steering swivel pin are 
trunnions for the wishbone mountings. The axis of the 
lower trunnion is inboard of the swivel pin, with which it is 
integral. Carried in the boss of this trunnion, and located 
by a cotter pin, is a spindle with threaded ends, which are 
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bearings of the trailing links are between the 


rebound check straps have an 


Whereas the pivot 


bracket flanges tne overhung mounting 


welded to the outboard ends of the 
These threads, which are of 


screwed into sleeves 
arms of the lower wishbone 
different diameters for assembly provide the 
necessary bearing surface and a means of axial location. The 
outer end of each sleeve is closed by a cap, and one of these 
caps is fitted with a nipple for lubrication. Oil reaches the 
threads through an axial hole and two radial holes in the pin 
Ihrust washers are fitted between the arms of the wishbone 


purposes, 


and the faces of the trunnion boss 
The lower wishbone is a pressing of 14 s.w.g. steel, A-shape 
in plan view; the arms are of channel section, with their 


inboard ends of the 
two rubber 
As was mentioned in the 


flanges pointing downwards. At the 


arms are sleeves, each of which houses the 
bushes forming the pivot bearing 
descripuon of the under-frame structure, the pivot brackets 
both welded to the appropriate 
The tlanges of the bushes fit 


Each pivot bolt 


of channel section—are 
spring abutment bracket 
between the sleeve and the bracket flanges 
passes through both flanges of the channel as well as through 
the wishbone sleeve, although the rubber bushes prevent it 
from touching them. To accommodate the ends of the 
bushes, the holes in the bracket are larger than the pivot bolt 
On the outside face of each flange of the bracket, a washer 
with a tag is fitted to the pivot bolt. The tag is bent over 
at right angles to register in a rectangular hole in the flange, 
so that the When the 
castellated nut on the pivot bolt is tightened, the two washers 
squeeze the rubber bushes, so that they fill the holes in the 
It is a service instruction 
renewed when lateral 


washer is prevented from turning 


bracket and the bore of the sleeve 
that these rubber should be 
movement of the wishbone or softening of the rubber become 


bushes 


evident. The inboard bearings of each wishbone are spaced 


When the one-piece bonnet and front wing assembly is raised, good 
access can be gained to the front suspension and steering, as well 
as to the engine. The air intake for the heater is mounted on one 


side of the radiator, and the screen washer reservoir on the other 
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approximately 8; in apart, and the centre distance between 
their axis and that of the trunnion bearings is 10, in. 

Towards the upper end of the En.12 swivel pin, the 
diameter is reduced at a shoulder, and the top of the portion 
of the pin above the shoulder is threaded. On this 
portion is fitted the upper trunnion member; a washer of 
the appropriate thickness is interposed between the trunnion 
member and the shoulder, to provide correct clearances 
when the axle swivel assembly is installed on the pin. Three 
standard thicknesses of washer, varying from 0-003 in to 
0-012 in, are available. 

The trunnion member is clamped on to the shoulder on 
the swivel pin by a castellated nut. Its pivot pin is sited 
outboard of the swivel pin axis, and is carried in the trunnion 
by a pair of rubber bushes; the pin extends forward of the 
trunnion to accept the outboard end of the arm of the 
Armstrong I/S.9/3RXP lever type damper. This arm is 
7,, in long between centres, and the attachment eye is slotted 
and is fitted with a pinch bolt. To prevent the pivot pin 
from turning in the arm or from moving axially, the pinch 
bolt also acts as a cotter. 

In the web of each lower wishbone is a circular aperture, 
the periphery of which is flanged upwards. This opening 
is in the middle of an approximately square depression in 
the web, and its diameter is slightly larger than that of the 
helical suspension spring. The 14 s.w.g. steel pressing that 
forms the spring seat is secured to the underside of the web 
by four ;4 in bolts, fitted with serrated washers and nuts. 
This pressing has a down-turned peripheral flange, for stiff- 
ness, and a relatively deep medial dome, which projects 


to 
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The front suspension is generally similar 
to that of the Austin A.35 and A.40 cars. 
and the damper arms form the upper links 


ni<adre— of the system. At their lower ends, the 
springs abut on detachable pressings, so 
{ i that they can be removed without the need 
\ ») of disturbing the linkages in any way 
Slike ’ 
' + +4 


upward through the web aperture. As full upward deflec- 
uon of the wheel is approached, the dome comes into 
contact with the rubber bump stop, which is mounted within 
the spring, on its abutment on the under-frame structure. 

Because the spring does not seat directly on the wishbone 
but on this separate pressing, it can be removed or replaced 
without disturbing the links. To do this, the load is taken 
off the wheel, after which two of the four spring seat bolts 
are removed and replaced by two much longer bolts or the 
special tool available. On removal of the remaining two 
bolts, the spring seat can be lowered until the spring itself 
is completely unloaded. The spring can then be 
detached and the spring withdrawn downward through the 
aperture in the wishbone. 

The suspension spring is of En.45A steel: it has seven 
free coils of 4} in overall diameter, and the wire diameter is 
0-Sin. Its free length is 9-4in and the coil-bound length 
is 4:25in. As installed, with a wheel load of 750lb, the 
spring has a length of 6-625in. The spring rate is 271 Ib/in, 
giving a rate at the wheel of 71 |b/in. 

Carried on the swivel pin is an En.15R steel forging, 
which embodies the stub axle. It is fitted with upper and 
lower Clevite bushes, each of which has its own lubrication 
nipple. The lower bush is approximately 1} in long and 
has a bore of 0-68 in. In the upper bush, which is 1% in long, 
the bore is only 0-62 in, this reduction being chiefly for con- 
venience in assembly. An Oilite thrust washer, of approxi- 
mately 1-19in outside diameter, is fitted between the top 
of the forging and the upper trunnion. 

As will already have become clear from the foregoing, the 


seat 


For the mechanical actuation of the rear 
brakes, bell-crank levers are incorporated 
in the hydraulic cylinders. The levers 
are coupled by rods to a balance lever, 
mounted on the axle casing; connection 
to the hand lever is by enclosed cable 


Automobile Engineer, August 1960 


The lower wishbone links pivot 
in rubber bearings carried on 
the under-frame longitudinals; 
underneath them can be seen the 
detachable spring abutments. On 
top of the longitudinals is the 
rack and pinion steering unit 


swivel pin is assembled upward into the forging. Between 
its lower end and the shoulder already mentioned, it has 
three slightly different diameters. The largest diameter is 
at the bottom, where the pin is embraced by the lower bush 
Above that, the intermediate diameter is shrouded by a 
telescopic dust excluder, the two tubes of which are pressed 
into their seatings on the forgings by a helical spring. Above 
this intermediate portion is the still smaller diameter, 
matching the bore of the top bush. A sealing ring is fitted 
between the bottom bush and the base of the swivel pin 

The standard settings of the various steering angles are 
swivel pin inclination, 6} deg; camber angle, +1 deg, castor 
angle, +3 deg. The axes of the swivel pin and the hub 
intersect, and the trail or dimension, with the 
standard 5.20—13 tyre, is approximately 0-6in. The camber 
angle changes to 0 deg at full bump and to deg at full 
rebound, and the maximum variation of track with suspen- 
sion Movement is s) in. 

Two ball bearings of different sizes carry the wheel hub 
on the stub axle. Both are of Ransome and Marles manu- 
facture and the inner race in each case is located axially 
At the swivel end of the axle is a shoulder against which 
the inner race of the larger, inboard bearing is held by a 
distance sleeve fitted between the two bearings. The inner 
race of the smaller bearing is clamped against this distance 
sleeve by a tongued washer and a castellated nut, secured 
by a split pin. To take thrust in one direction, the outer 
races are of the lipped type; they are pressed into the hub 
against shoulders. Inward thrust is taken by the inboard 
bearing, and the outboard bearing takes outward thrust 


castor 


Steering 

The rack and pinion steering layout employed is similar 
to that which has proved so successful in the Morris Minor 
car. An En.16U steering arm is attached to each swivel 
member, above the hub axis, by two {in U.N.F. set-screws 
passing through drilled bosses in the arm and entering 
tapped holes in the member. The two screws are locked by 
a single tab washer. These arms extend forward and are 
splayed outward to provide an Ackerman geometry. The 
leading end of each arm is situated between the wheel rim 
and the brake drum. 

A short adjustable tie rod, with a ball joint at each end, 
connects the leading end of each steering arm to the appro- 
priate end of the rack, which is made from En.8 steel. The 
rack has helical teeth and is carried in plain bearings in a 
cylindrical, cast iron housing. A synthetic rubber bellows 
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fitted on each side the rack unit, between the end of the 
housing and the tie rod, prevents oil leakage and the entry 
of dirt or moisture 

The 8-tooth pinion, made from case-hardening nickel- 
chromium steel, is integral with its shaft, and has a helix 
Both ends of the shaft are supported—the 


ingle of 5} deg 


upper portion by the tubular steering column, and the lower 
portion, which is shorter and of smaller diameter, in a plain 
bearing formed in a flanged cap attached to the front of the 


rack housing by two set-screws. This cap also houses a 
bronze thrust washer. To adjust the axial location of the 
pinion, a shim of the appropriate thickness is fitted between 
it and the cap 

On the portion of the shaft above the pinion are fitted 
another thrust washer and an oil seal. The upper end of 
the shaft is splined and it fits into the correspondingly 
splined lower end of the steering column, which is reinforced 
and split to enable it to be clamped by a pinch bolt on to 
the shaft. Since this pinch bolt engages a circumferential 
groove on the shaft, the splines cannot disengage should the 
nut become slack. The steering column is carried in felt 
bearings, one in each end of the fixed, outer tube. A dust 
seal is fitted at the foot of the outer tube 

Two dampers bear on the rack. One of these is situated 
in the housing, above the pinion, and its effect is to control 
the backlash between pinion and rack. Under a screwed-in 
plug in the housing is a spring-loaded pad, which bears 
radially on the rack, pressing it into mesh with the pinion 
below it. The actual pressure is determined by the shim 
thickness between the flange of the plug and the face of its 
boss on the rack housing 

Adjustment is made with the pinion disconnected from 
the steering column and the rack disconnected from the 
road wheels. After removal of the pad spring, the plug is 
screwed home, with no shim under it, unti] the pinion can 
just be turned by moving the rack endwise. Then the gap 
between the plug flange and the boss is measured with a 
feeler gauge. This measurement, with the addition of 
0-002 to 0-005 in, is a guide to the necessary thickness of 
shim. Standard shims of 0-003 or 0-010in thickness are 
available. The plug is then unscrewed, the spring refitted 
and the plug screwed fully home after the appropriate shims 
have been added to it. The other damper is at the end of 
the rack housing remote from the pinion. It is not normally 
adjustable, and consists simply of a small spring-loaded 
plunger retained by a screwed-in plug. 


The ratio of this steering that 


overall system is such 


315 











The belt drive to the 
dynamo is of normal 
type, and the fan is 
shrouded to increase 
its efficiency. Right- 
angle connectors are 
used on the plug leads 





2} turns of the steering wheel are required to turn the road 
wheels from lock to lock, through a total angle of 62 deg. 
As can be seen from one of the illustrations, the rack unit 
is carried above the frame longitudinals, just behind the 
radiator. The rack housing seats in brackets to which it is 
secured by clamps; each clamp is retained to the bracket by 
two set-screws. For lubrication of the rack, a nipple is fitted 
at the end of the housing remote from the steering column 


Wheels and Brakes 

Pressed steel wheels, of the perforated disc type, are fitted 
to the Sprite. They have a four-stud fixing,-and their rim 
diameter and width are respectively 13 in and 3-5 in. 
Dunlop tubeless tyres, of four-ply construction and 5-20 in 
section, are standard equipment. For all normal running, 
the recommended pressures are: front, 18 Ib/in‘, rear, 
20 Ib/in 

The Lockheed hydraulic drum braking system 1s of 
orthodox design. Drums of 7 in diameter are fitted to the 
front and rear wheels, and in each case the lining width is 
li in. Since the lining segments are each 6-75 in long, the 
total friction area is 67-5 in°; the corresponding swept area 
is 1101n 

In each front brake, the two-leading-shoe layout has been 
adopted, and each shoe is adjusted by means of a Micram 
stepped ramp fitted between the hydraulic piston and the 
up of the shoe. A leading-and-trailing-shoe arrangement is 
employed in the rear brakes, and the method of adjustment 
is similar to that at the front. The proportions of the slave 
cylinders are such that 64 per cent of the braking effort 
is applied to the front wheels. In this connection, it is of 
interest that these wheels carry 54 per cent of the kerb 
weight of the vehicle. 

The additional manual actuation of the rear brakes is 
effected through the medium of a bell-crank lever incor- 
porated in an extension of each hydraulic cylinder; one arm 
of the bell-crank bears on the piston. To the other arm of 
each bell-crank is attached a transverse rod, and the inboard 





ends of the two rods are connected to the arms of a T-shape 
balance lever pivot mounted on a bracket. This bracket is 
bolted to a seating on the underside of the left-hand tube 
of the rear axle casing. The leg of the T is coupled by 
an enclosed cable to the hand brake lever, which is con- 
veniently mounted between the seats, alongside the propeller 
shaft tunnel. 


Electrical equipment 


Little comment is necessary of the standard 


in respect 


electrical equipment which, with the exception of the 
sparking plugs, is of Lucas manufacture. The type 
C39PV2 12-volt dynamo, mounted on the right of the 
cylinder block, is driven at 1-35 times engine speed from 


the crankshaft by the belt that also drives the water pump 
and fan. It charges the battery through a type RB106/2 
regulator and has a rated output of 19 amps at 13-5 volts; 
the battery has a capacity of 43 amp-hr at the 20 hour rate. 

A spiral gear on the camshaft drives the type DM2P4 
distributor, in the conventional manner. At first sight, the 
low and nearly horizontal mounting of the unit appears to 
be inconvenient, but its accessibility is, in fact, quite 
reasonable because of the manner in which the bonnet and 
front wings hinge upward as a complete assembly. The 
distributor has both vacuum and centrifugal control of the 
amount of spark advance; a 6 deg range is provided by the 
vacuum unit, whereas the centrifugal control has a range of 
14 deg. High-tension current is supplied by a type LAI2 
coil, which is mounted on the right side of the engine 
compartment. The standard sparking plugs are Champion 
N5 components, having a 14mm diameter thread and a 
reach of } in. ; 

F.700 headlamps, with 42/36 watt bulbs, form the normal 
lighting equipment. They are carried in nacelles projecting 
above the bonnet profile; the depth of the nacelles 1s 
minimized by the pressing of a recess or trough into the 
bonnet panel in front of each lamp, to provide clearance for 
the beam. The combined side and direction indicator lamps 
are mounted low in the front wings, flanking the radiator 
grille. At the rear, the direction indicator lamps are 
separate from and below the combined tail and stop lamps. 

Twin windscreen wipers are normal equipment; the 
blades move in unison and cover most of the area of the 
screen. Among the optional extra equipment is a Smiths 
fresh air heater, which incorporates distribution flaps, a 
booster fan and provision for screen demisting. Another 
extra is an H.M.V. radio, installed below the dash. 

In Part I of this article, which appeared in last month's 
issue of Automobile Engineer, there is an error in the 
engine performance graph on page 278: the figures on the 
b.h.p. scale have half their correct value. The maximum 
gross power output should therefore be 42) b.h.p, as was 
stated in the text, and not the 21} b.h.p. on the graph. 





Countering Corrosion 


DURING the last few years, a substantial volume of 
criticism has built up in the U.S.A. regarding the short life 
of exhaust silencers owing to internal corrosion. Among the 
remedies that are being adopted are the use of stainless steel 
and sprayed-on coatings of aluminium. Information has 
recently been received of a new and interesting construc- 
tional system being introduced by American Motors Cor- 
poration for the silencers of the 1961 Rambler cars. The 
reasoning behind this development is that corrosion starts 
inside the silencer, and the condensation that causes it is due 
to the relatively low local temperatures. 

To protect the steel against acidic attack, the tail pipe and 
internal surfaces of the silencer are to be coated, by dipping, 
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with a liquid ceramic compound. This ceramic layer is then 
solidified, and caused to adhere firmly to the steel, by stoving 
at 1,500 deg F. Next the silencer is insulated, to raise its 
internal operating temperature. The insulation comprises a 
layer of asbestos material, retained in position by a jacket 
of zinc-plated sheet steel. 

Whereas hitherto the average life of normal silencers in 
the U.S.A. has been as little as 18 months, or even less, it is 
claimed that one of these new American Motors components 
should last as long as the vehicle. This estimate, of course, 
is based on the assumption that the ceramic coating does 
not become discontinuous as a result of vibration or acci- 
dental damage. A silencer of this type will inevitably cost 
appreciably more than one of less elaborate design, but 
because of its advantages it should be attractive to customers. 
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A noteworthy feature of the Arbarth body 
on the Fiat 2200 chassis is the arrange 
ment of the twin lamps on each side at the 
front. To avoid an unduly wide wing crowr 
the panel is contoured to sweep closely 
round the peripheries of the lamps. The 
shape of the grille is such that the twin 
rectangular lamp installations below the 
headlamps on each side are not incongruous 


Continental 


1 Review of Recent Stvling 


‘ 
i AONTINENTAL coachbuilders generally do not, of 
course, make any attempt to compete with the manufacturers 
large Instead, they 
the productior 
ind 


who produce saloon cars on a scale 
their efforts almost 


coup-.s, an { 


concentrate entirely on 
saloon and 
Although the market in this field is small, it 


also 


of sports racing bodies other 
special types 
is, nevertheless, adequate for these manufacturers. It 
suits them particularly well because, with special bodies in 
general and the coupé type in particular, there is more 
freedom with regard to proportioning in a pleasing, artistic 
way. Traditional types of line with large vertical radiator 
grilles of conventional form have almost entirely disappeared 
Even Graber, who produce a wide variety of bodies of the 
traditional type on Alvis chassis, have this year introduced 
a model with the elongated rectangular form of radiator 
grille of more modern design 

The elongated rectangular type of grille is used 
exclusively on coachbuilt bodies on the Continent, the 
variations being the incorporation of tiny replicas of 
traditional radiators, of firms such as Alfa Romeo and Ferrari, 
in the centres of these rectangular openings. So far as front 
end design is concerned, the accent is mostly on bringing 


almost 
only 
the 


The rear end of the Abarth Fiat 2200 is typical of modern design, with 
neatly grouped lamp installations and a bumper section chosen to 
harmonize with the overall conception of the body styling 


theme 
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Coachwork 


Trends and Other Features 


down the bonnet profile, and for this reason there are some 
bonnet lids with air intakes incorporated on them to provide 
clearance for the air cleaner but, presumably by virtue of 
the advent of short downdraught carburettors, there is less 
evidence of this device now than there was a year or two 
igo. Perhaps the most interesting new feature 1s the incor- 
poration of twin side-by-side headlamps on each side. Good 
examples of this are the Abarth Fiat 2200 and the Italsuisse 
Volkswagen In general, there has been no tendency to 
follow the Americans in the employment of excessively heavy 
chromium plated adornment, either at the front or on any 
other part of the body. On the contrary, the trend has been 
towards simplicity 

Considerable attention has been devoted to streamlining, 
especially on some of the high performance models. In 
view of the impracticability of streamlining adequately the 
tail end of the vehicle, there is not much evidence of radical 
departures from fairly conventional features there. However, 
front end streamlining is important, especially because eddies 
formed at the front, flow back over the whole length of the 
vehicle and appreciably increase the drag and wind noise 
Another disadvantage of eddies at the front end is that they 
may tend to spray mud over the windscreen—in this con- 
nection, it is noticeable that windscreens of some cars 
become dirty and visibility is seriously impaired very rapidly 
when the road is wet, while others remain fairly clear 

So far as styling of the sides of the vehicles is concerned, 
there is a tendency to resort less to chromium plated strip 
and more to pressed lines on the panels. In fact, the modern 
trend is not to be content simply with lines but to employ 
deeper re-entrant pressed sections giving more emphasis to 
horizontal features. In most instances, the lines formed by 
these pressings extend from front to rear of the vehicle. In 
other words, the aim is at harmony and the avoidance of 
breaking the continuity of line 

development in rear end styling is the 
horizontal features to harmonize with the 
Another is the grouping of 


A noteworthy 
accentuation of 
front end and side treatments 
the rear lamps together in a single transparent, moulded 
plastics housing on each side. This grouping of the rear 
lamps gives a much neater and better finished appearance 
than the employment of separate stop and tail lamp units, 


and it can be more economical. A few manufacturers incor- 
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The Gordon car, styled by Bertone, has a space frame, and among the 
devices adopted to enable the interior components to clear the members 
of the frame is the divided armrest on each side of the rear seats 


can be seen in this 
Both tanks fit 
space 


The two petrol tank filler caps. one on each side 
illustration of the rear end of the Bertone Gordon car 
behind the rear wheel arches, to make optimum use of 











Even Graber, who for many years 
have been manufacturing bodies 
with traditional type radiator 
grilles on Alvis chassis, have now 
produced one with the modern 
rectangular form of grille on the 
same make of chassis. An inter- 
esting feature is the flat, reverse 
rake, drop glass in the rear light 


porate the direction indicators in the bumpers, but most 
have them in the main group of lamps on each side. The 
latter arrangement, of course, is better not only from the 
point of view of appearance but also from the practical 
aspect in that, if they are in the bumpers, the lamps are 
liable to be damaged even if the bumper receives only a 
minor blow. It is of interest to speculate as to what might 
be done with regard to the grouping of the headlamps with 
the other lamps at the front. This has, of course, already 
been done on the Mercedes-Benz 220. 

So far as the interiors of the latest vehicles are concerned, 
carpets of either the woven or rubber backed type are used 
extensively on floors, although plastics floor covering is, in 
some instances, employed at the front. Plastics head lining 
material is widely used, and in many instances it is per- 
forated and fitted with a sound absorbant backing, generally 
stuck to the roof panel. Bucket type seats are provided in 
most instances, although there are some examples of divided 
bench type. The squabs of the front seats are almost 
invariably adjustable for rake. On the dash facia, emphasis 
is generally on simplicity, and there is a lot in favour of 
concealing some of the less frequently used controls beneath 
a hinged panel, or in some other way, to achieve the best 
possible effect in respect of simplification and tidiness. 


Abarth 

Among the new models produced by Abarth are two 
vehicles based on the Fiat 2200 chassis. Both are two- 
seaters with occasional seats at the rear for two more people, 
hut one is a drop-head and the other a fixed-head version. 
The styling of the front end of the drop-head version is of 
particular interest because it represents a new layout for a 
four headlamp arrangement. Instead of having four head- 
lamps of equal size, the outer two are larger than the inner 
two, and each pair is arranged at an angle from the hori- 
zontal in such a way as to reduce the width of the wing 
crown: the accompanying illustration shows how successfully 
this has been achieved. Below each pair are two more lamps 
of rectangular form, grouped together one above the other; 
one is the direction indicator and the other the parking 
lamp. This is a good example of tidy grouping of lamps. 

At the rear, too, the lamps are neatly grouped, as can be 
seen from the illustration, but the direction indicators are 
in the bumpers. Simplicity is the keynote of the design, 
and both the front and rear bumper sections have been well 
chosen to harmonize with the lines of the body as a whole. 

The grille opening is approximately rectangular in frontal 
aspect, with its upper two corners radiused to provide 
clearance for the lamps. It would appear that the portion 
of panel between these corners and the lamps might present 
some difficulty with regard to cleaning. The fixed-head 
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Avoidance of wide wing crowns 
has been the object of employing 
this obtuse angle V arrangement 
of the four headlamps on the 
Bertone styled, Gordon car 


version of this vehicle, as exhibited at the Geneva Show, 
has a conventional twin headlamp arrangement. There is a 
direction indicator lamp beneath each headlamp, and the 
sidelamps are mounted in the grille. 


Bertone and Beutler 

Bertone are now producing a standard version of the Alfa 
Romeo Sprint Special racing car that they exhibited at 
Geneva in 1959. This version is styled completely differently, 
but the windscreen form and layout, which is particularly 
advantageous from the point of view of the wiping arrange- 
ments, is retained. As can be seen from the illustration, the 
curvature of the screen and the arrangement of the blades 
are such that a large area is wiped clean, even on the wrap- 
round portion of the glass. 

At the front end of this vehicle, a tny 
traditional Alfa Romeo radiator grille is incorporated in the 
air intake opening. This grille is flanked on each side by 
a horizontal bar, curved as viewed in plan, to match with 
the sweeping lines of the bumper below it. The well stream- 
lined form of the previous model has been retained, but the 
layout of the rear end is slightly different. Reflectors are 
mounted on the rearward projecting ends of the wrap-round 
portion of the bumper, to simplify the appearance of the 


version of the 


A console panel is accommodated between two of the space frame members 
below the centre of the dash in the Bertone body for the Gordon car 
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layout, and separate stop and tail lamps are installed, one 
above the other, just inboard of The ends of the 
central portions of the rear bumper, which extends hori- 
zontally along the lower edge of the skirt panel, are swept 
up, to joint the separate wrap-round portions extending 
forward to the wheel opening in the rear quarter panel. 
Another body by the same coachbuilder is based on the 
special John Gordon, previously 
managing director of Peerless Cars. As can be seen from 
the accompanying illustrations, the twin headlamp layout is 
neat and the arrangement of the interior of the car is unusual. 
It would appear, however, that the V-arrangement of 
headlamps, especially when each pair is mounted on a single 
back-plate, presents a difficult problem with regard to the 
incorporation of the standard rectangular direction indicator 


these 


chassis designed by 


lamps harmoniously below 

Because a space frame has been employed and there are 
two struts supporting the dash, the portion below the centre 
of the dash and between these struts has been boxed in to 
form a console containing all the instruments that are of 
secondary importance to the driver—the main instruments, 
that is, the speedometer, engine speed indicator, oil pressure 
and water temperature gauges, and two warning lamps, are 
retained on the panel above the steering column. The fuel 


The styling of this door panel, by Beutler, is a masterpiece of balance 
ynship between straight and sweeping lines 


and harmonious relat 

















contents gauge, clock, and ammeter are mounted immediately 
below the top edge of the console panel and, under these 
three, are the heater controls and Lucas tumbler type switches 
for the electrical equipment. At the base of the panel is the 
radio and an ash tray with a spring-up, quick release lid 
The face of the console is recessed, so that there is less 
likelihood of damage to the tumbler type switches, and its 
sides are well padded with insulating material. 

Again because of the employment of a space frame, the 
arrangement of the rear seats is unusual. The armrests on 
each side would have been unduly large, so they are divided, 
as can be seen in the illustration. The whole effect is neat, 
and the forward projecting parts of the outer portions of 
the armrests harmonize in appearance with the forward 
extension of the seat cushion. As is the case with most of 
the coachbuilt bodies, the rear quarter lights are hinged at 
their vertical forward edges, and secured at their rear edges 
by means of captive type toggle fasteners. This arrange- 
ment enables adequate ventilation to be obtained, but without 
draught, and it is much less complicated than the employ- 
ment of a drop glass 

Beutler are renowned for their artistically 
bodies, the principal lines of which are of elliptical form. 
For many years they have been making bodies on the 
Porsche chassis, and on this year’s models one of the note- 
worthy features is the styling of the door trim. The layout 
of this door is shown in an accompanying illustration 

It is a masterpiece of balance and harmonious relationship 
straight The more or 


proportioned 


between and sweeping lines less 


The neat rear engine installation of the Italsuisse styled Volkswagen 
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This Italsuisse body on a Volkswagen chassis 
is interesting because of the combination of 
American and European styling features 
Evidently the relatively flat wing crown 
and bonnet arrangement has been adopted 
in order to accommodate the four headlamps 


rectangular shape of the door 1s divided into two areas by 
an S-shape bright metal finisher strip, which flows between 
diagonally opposite corners. Its arrangement is such that the 
area below it, which is the largest and is darker in colour 
than the upper part, is ample to carry the rather large 
armrest. At the same time, the sweeping outline of the 
D-shape armrest, which is accentuated by another bright 
metal finisher strip, harmonizes with that of the S-shape 
strip. Fitted to the trim panel immediately below the 
armrest is a glove box, the opening into which is formed by 
the armrest. Above it, the central portion of the S-shape is 
approximately horizontal, with the end nearest to the door 
hinge pillar sweeping up fairly sharply around the door 
release handle, and the opposite end sweeping down, with 
a large radius of curvature, to the lower corner of the trailing 
edge of the door. In this latter area, the relative proportions 
of the two parts of the trim panel are such that the upper 
one is the lighter in appearance. Thus, any suspicion of 
clumsy, top-heavy treatment has been avoided. 

Along the top edge of the door is a finisher strip, of dark 
colour, and immediately below it is a capping that extends 
along the waist rail. This is balanced, at the lower edge of 
the door, by the bottom rail and a bright metal finisher strip 
Three horizontal flutes in the upper portion of the trim 
panel, that is, immediately below the waist rail, serve three 
purposes: these are, to accentuate the length of the door, 
give a sense of unity to the arrangement of the door release 
handle and the exquisitely proportioned pull handle, and to 
show up to best advantage the curves of the S-shape dividing 
strip. Finally, the window winder is well placed in a large 
area of the lower panel, forward of the armrest. Even the 
door and hinge pillars give a display of symmetry when the 
door is open. Since, in many instances, the door when it is 
open is the first view of the interior that passengers have, 
its appearance in this position is, of course, of considerable 
importance so far as their impression of the car is concerned 


Italsuisse 

A body that has been introduced recently and which has 
attracted considerable attention is that made by Italsuisse on 
the Volkswagen chassis. It is interesting because of the 
successful combination of American and European charac- 
teristics in a small car. The reason for the introduction of 
American flat deck characteristics at the front and rear of 
this design appears to be principally the accommodation of 
a four headlamp arrangement. A pair of headlamps is 
mounted side-by-side under an ove:hung, forwagd projection 
of the wing crown on each side. This overhung leading 
edge is continued horizontally, the whole width of the body, 
by a similarly forward projecting edge of the bonnet surround 
panel. The relatively flat wing crown formation is like that 
used on some of the Chrysler and American Ford models. 
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Flashing direction indicators are incorporated in the outer 
ends of the leading edges of the wing crowns. Between the 
two pairs of main lamps is an unusually simple imitation 
grille arrangement, with a plain bumper below. The upper 
horizontal edge of the grille is bounded by a chromium 
plated strip on the overhung extension of the 
surround panel, and the lower edge by another bright strip 
on a similar shape pressed in the skirt panel. Between the 
two is a horizontal, chromium plated bar, with a V-motif 
mid way between its ends, in line with the centres of the 
headlamps. The relatively high bonnet helps to compensate 
for the fact that space is inevitably restricted in the front 
compartment of a rear-engined car 

At the rear, the flat deck appearance is 
mounting the conventional rear lamp 
zontally, instead of vertically, in the trailing edges at the 
upper portions of the rear wings. These lamps are in line 
with the chromium plated strip accentuating the horizontal 
overhung trailing edge of the boot lid, and also with a similar 


bonnet 


obtained by 


installations hori 






the 
and 


strip extending from front to rear on each side of 
vehicle. There is an air intake on the top of the lid 
the opening is finished with a chromium plated strip 

The trailing edge of the canopy is overhung to harmonize 
with the similar arrangement of the trailing edge of the upper 
portion of the lid of the engine compartment. Inside the 
vehicle, there is extra space for luggage behind the rear seat 
This space is approximately 12 in as measured from the rear 
of the squab to the parcels shelf, and extends the full width 
between the wheel arches. 


Pinin Farina 

One of the many difficult problems that have to be faced 
in designing a body for a large vehicle is to make it light 
in appearance. In this respect, the Cadillac Starlight IT is 
perhaps one of the most successful of Pinin Farina’s ventures 
in recent years. Its success is undoubtedly due to intelligent 
treatment of the vehicle as an entity: the blending of the 
sides, front and rear ends has been so successfully achieved 
that, no matter where one stands to view the vehicle, the 
lines flow harmoniously into one another 

At the front, horizontal features are accentuated by means 
of a light grille, the overhang of the panel immediately above 
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unusual section for the bumper. The grille is 
in deep and it comprises eight horizontally 
mounted steel plates, plated. An 
unusual feature is that the dimension of the plates, between 
in; this is uncommonly 


! ind an 
approximately 
which are chromium 
eir leading and trailing edges, 1s 3 
large but gives a very neat, well finished appearance to the 
grille Ihe overhung leading edge of the bonnet ts in line 
with the centres of the side-by-side pairs of headlamps, and 
further continuity of this line is afforded by the pressed line 
on each side, extending from the extreme front to the rear 
of the vehicle. Below each twin headlamp installation there 
is a direction indicator lamp of elongated rectangular form, 
the frosted white glass of which has two horizontal ribs to 
harmonize with the grille 
The treatment of bonnet tops for 
not easy and, in this instance, the problem ts perhaps further 
ymplicated by the twin side-by-side headlamp installation 
h side. The wing panel sweeps inwards fairly sharply 


from the horizontal line that extends along the 


such wide vehicles 1s 


on eac 


is it 


rise 


Bertone has re-styled the Alfa-Romeo Sprint 
Special, but the wrap round windscreen, 
with its particularly good wiper arrange- 
ment, which was exhibited ot Geneva for 
the first time last year, has been retained 


side In fact, it follows fairly closely the radius 
of the outer lamp. Inboard of each pair of lamps the panel 
again follows the radius of the inner lamp fairly closely as 
it drops down to the bonnet surround, where a sharp line 
is pressed in the panel to mark the junction between the wing 
and the bonnet This construction has kept to a 
minimum the width of the wing crown. Apart from the 
Cadillac motif on the front of the bonnet, the remainder of 
the panelling between the wings is plain 

A noteworthy feature of the vehicle is the treatment of the 
sides of the body. Beneath the waist there is the horizontal 
line, already mentioned, and a second line is formed below 
it, by the lower edge of a re-entrant curvature of the panel 
This second line extends from the top of the front wheel 
opening to the top of the rear one, falling as it goes, to flow 
into the trailing end of the latter opening. It is particularly 
giving a unity between the two wheel 
openings. In overall appearance, these two lines, together 
with the re-entrant shape of the panelling between them, 
give an effect not unlike the lancéolé treatment used on some 
of Pinin Farina’s earlier models. Elegant door handles of 
the push button type are employed and they are styled to 
theme of the body styling 


of the vehicle 


surround 


useful in sense of 


harmonize with the overall 
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Above the waist, an unusually light effect has been obtained 
by various devices, which include the use of a deep wind- 
screen curved in three dimensions, the judicious combination 
of black and chromium plate on the cant and head rails, 
and the employment of a transparent roof panel. In 
addition, the door shut pillar terminates at the waist-line, 
and, therefore, there is no interruption of the horizontal 
features at this point; the effect 1s further enhanced by the 
tapering cantilever shape of the cant rail, which has its 
slenderest portion at the front and thickest at the rear. This 
structure is supported on each side at the front by the slender 
windscreen pillars with light chromium plated cappings. 
The treatment of these pillars is unusual in that there is a 
sharp radius of curvature at their lower ends where they 
join the door hinge pillar. It would appear that this device 
has been adopted in order to obtain a steep rake on the 
screen pillar, without bringing the head rail too far back 


Above, right: Pinin Farina 
Ferrari, with transparent 


headlamp fairings. Left 
Details of the bonnet 
retaining strap and 


spring-loaded steady fix- 
ture on one side of the 
same custom-built car 





To protect the occupants from strong sunshine, there is a 
screen which, when not required, can be retracted from 
beneath the transparent roof panel into the tonneau. This 
screen is divided transversely into four sections, or slats, the 
ends of which are supported in horizontal guide channels in 
the cant rails. The retraction mechanism is simply a flexible 
cable and pulley device. To accommodate the four slats 
there are four guide channels, one above the other, in each 
cant rail; each is of different length, the lowest being the 
shortest. The forward ends of these channels form stops to 
locate the four slats when they are pulled up into position. 
When the screen is stowed, a hinged flap conceals it. 

The rear end treatment of the body echoes that of the 
front end. Horizontal features are accentuated by the lines 
of the overhung trailing edge of the boot lid, and by the 
shape of the bumper; this latter component is of similar 
section to that at the front, and is wrapped round the sides. 
A single transparent plastics moulding covers the rear lamp 
assembly on each side, and it is steeply raked forwards, a 
chromium plated bezel accentuating the rake. As at the 
front, there is a sharp demarcation between the wings and 
the panelling between them 

A noteworthy feature of the 
simplicity of the dash treatment. The general arrangement 
can be seen from the accompanying illustration. Horizontal 
instruments, of the form most commonly employed in 
America, are installed, and they are deeply recessed so that 
there is no danger of reflections on the screen. To the right 
of the instrument panel is the clock, below this the ignition 
switch, and to the left of the panel is the cruise control unit, 
with the lamp switch assembly below it—all the lamps are 
controlled by a single knob. Immediately below the instru- 
ment panel, and flanking the steering column, are two 
controls, one on each side, for the heater and air conditioning 
The control for the cooling unit is on the left, and 


interior of the car is the 


units. 
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that for the heater and demister unit is on the right. In 
this connection, it is of interest to note that, in some of the 
hotter parts of America, refrigeration equipment is regarded 
as virtually essential, and a high proportion of customers 
demand it as extra equipment on their vehicles. The two 
outlets for the air conditioning equipment are arranged one 
at each side of the dash and take the form of circular 
discharge nozzles, each of which is louvred and can be 
rotated to give directional control over the outgoing air. 
To avoid spoiling the appearance of the facia, the 
cigarette lighter is concealed beneath a pivoted panel, imme- 
diately to the right of the group of instruments; and to the 
right of this there is a glove box with a lockable lid—the 
device of concealing untidy controls might be more widely 
adopted—the facia is trimmed with black hide, and it has a 
central chromium plated portion extending horizontally to 
the right of the instrument group. Similar styling treatment 
has been adopted for the steering wheel; it has a chromium 
plated two-spoke central assembly, and the upper and lower 
portions of its periphery are trimmed in black hide; the two 
sections of the periphery on each side are trimmed with light 
brown hide the colour of which matches that of the seats. 
As can be seen from the accompanying illustration, the 
treatment of the door trim is unusual. The waist rail is 
covered with black hide and, below it, the trim panel is faced 
with brown hide to match the seats. This panel is completely 
plain except for a chromium plated kick-shield along the 
base. There is an armrest on the panel, with a pull-up door- 
release lever extending forward from it. Since the windows 
are electrically actuated, this is the only manual control, 
and its neat installation in line with the armrest gives an 
exceptionally tidy arrangement. The switches for the electric 
controls are near the front ends of the waist rails of the 
Below each armrest is a pocket, which is mounted 
It comprises a frame 1} in deep at its upper 
The elastically tensioned 


doors. 
on the trim. 
end and | in deep at its lower end. 
pocket is fitted in this frame. 
Another of Pinin Farina’s new models is the Alfa Romeo 
3500 Super Sport. Aerodynamic principles have been 
applied in the design, and in this respect a clean front end 
is important. Among the interesting features is the treat- 
ment of the transparent fairings for the headlamps. They 
are of elongated form, as can be seen from the illustration 
and, unlike so many of those of other coachbuilders, blend 
well with the general shape of the wing. Their outboard 
lower edges, on each side, are aligned with the pressed line 
that extends from the front to rear below the waist of the 
vehicle, and their inboard lower edges are aligned with the 
fairly sharply defined pressed line at the junction between 
the wings and the bonnet surround. At the rear end of 
each front wing, where it joins the scuttle, there is an air 
outlet to allow free passage of air past the brakes and tyres. 
There is another air inlet at the front end of each rear 
quarter panel: this also is to cool the brakes and tyres. 
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Entry and exit to such a low-built car would be difficult 
were it not for the fact that the portion of the transparent 
roof that is above the seat on each side can be slid back on 
guide rails beneath the rear portion. Nylon rollers are 
employed for the slide mechanism: in the central guide rail 
there are two of these rollers, one at the front and one at 
the rear of the sliding panel; while in the guide rail on each 
side, there is one at the trailing end of the sliding portion 
When each of the two sliding portions is in the forward 
position, it is located by a tongue on the leading edge at its 
outboard side, and a slot in the head rail, and by a small 
spring-loaded catch at the leading edge near the centre 

The dash treatment is interesting in that the large 
diameter, easily read, engine speed indicator and the 
speedometer are to the left, while all the smaller diameter 
dials are in the shallower portion of the facia above the 
steering column. From right to left the instruments are 


No matter from what aspect the 
Cadillac Starlight Ii is viewed 
the lines of its sides and front 
and rear ends blend harmoni- 
ously. Above: Simplicity is the 
keynote of the styling of the 
door trim panel of the vehicle 


The long sleek appearance of the 
Pinin Farina Cadillac Starlight Il 
is enhanced by the employment 
of a cantilever shape cant rail 
Below Circular, louvred air 
conditioning vents are under 
each end of the dash facia 


the fuel contents gauge, water temperature thermometer, oil 
temperature gauge, oil pressure gauge, and a second fuel 
contents gauge, which is necessary because there are two 
tanks, one behind each rear wheel arch in the boot. 

There are one or two interesting details on the Pinin 
Farina 400 Super Ferrari. This model, too, is well stream- 
lined, but it is a drop-head sports coupé. The headlamps 
are behind transparent plastics fairings. The line of the 
lower edge of the fairing on the outside is a continuation of 
the line pressed along the side of the body and of the line 
of the top of the wing opening. The lower edges on the 
inner sides of the fairings blend, as on the Alfa Romeo, with 
the junction between the wings and bonnet surround. An 
unusual feature for a modern car is the securing of the 
bonnet lid by means of leather straps. As can be seen from 
the accompanying illustration, the lid is prevented from 
rattling by a spring-loaded retainer device on each side 


Vignale 

One of the interesting vehicles made recently by Vignale 
is the Fiat 1500 fixed-head coupé. The front end styling is 
a development of the wrap-round grille theme which has 
been popular for several years on American cars, and more 
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The two views above are of the 
Vignale Fiat 1500. A noteworthy 
feature is the continuation of 
the horizontal lines of the grille 
around the sides of the vehicle 
Left: On the Pinin Farina Alfa- 
Romeo there is an air outlet 
adjacent to the scuttle, and an 
inlet on the rear quarter panel, 
for ventilation of the brakes 














Right: The Pinin Farina Alfa-Romeo is of 
particularly well streamlined form. Below, 
right: Details of the dash layout and 
arrangement of the sliding head on each 
side of this same Pinin Farina model 
left, black and white in contrast are 
used to accentuate the horizontal features 
on the facia of the Vignale Fiat 1500 
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recently on some of the European ones. On this vehicle, 
however, the arrangement is different in that the grille itself, 
which comprises three chromium plated horizontal bars 
with a vertical central pillar, extends only to a point just 
inboard of each side of the vehicle. The wrap round exten- 
sion is formed by pressed sections continuing the lines of 
the top and bottom frames of the grille opening round the 
sides of the wing panels. As can be seen from the accom- 
panying illustrations, these pressed sections extend back to 
the front edge of the wheel openings. Both the front and 


rear bumpers are styled to harmonize with the shape of the 
pressed sections ind below the grille. On each side 
of the vehicle a line, extending from the extreme front end 
to within an inch or two of the rear, is formed by an obtuse 
re-entrant angle pressed in the panels. The styling of the 
dash is of interest in that black and white are used in contrast 
to accentuate horizontal features. The method employed can 

Where the white section houses 
deep, but it becomes very shallow 
vehicle 


above 


be seen 1n the illustration 
the two instruments it 1s 


iS It extends across to the extreme side of the 


‘ifty Years of Component Manufacture 


IN THE special issue of Automobile Engineer, in June, 
celebrating the fiftieth anniversary of our first publication, 
so much of the available space was taken up with the history 
of the development of vehicles and their manufacturers that 
there was little room left for anything about the extremely 
important part played by the accessory and component 
suppliers. To cover even a representative selection of all 
these would occupy the whole of another which 1s 
impracticable. However, we that 
interested in brief details of those who have celebrated their 
Jubilees during recent months 

This year marks the fiftieth anniversary of the foundation 
of The A.P.V. Co. Ltd., one of the leading specialists in the 
production of welded vessels of aluminium and stainless 
steel. The company was established in Wandsworth, 
London, in June 1910 and moved to its present 
Crawley, Sussex, about 4} years ago. Although primarily 
associated with the dairy, food processing, brewing and soft 
drinks industries, A.P.V. was a pioneer of aluminium tanks 
for the bulk transport of liquids by road. The production 
of vehicle tanks of aluminium and stainless steel continues 
to form a substantial part of the company’s activities 

Another company to have been in existence for 50 years 
is Armstrong Patents Ltd., of Beverley, Yorks, best known 
in connection with suspension dampers. The early years 
were devoted mainly to general garage work, but Gordon 
Armstrong, the founder, at one time put into pgoduction a 
light two-seat car known as the Gordon, which incorporated 
a number of advanced ideas. It was not until the 1920s 
that the company’s interests first extended to suspension 
dampers, and the initial production order for such com- 
ponents was received towards the end of that decade 

Armstrong’s post-war expansion has been considerable 
Not only has a second factory been opened at York, but 
others have been established in Canada and Australia, and 
the group employs over 3,000 people. Dampers made by 
the company are now fitted to railway rolling stock as well 
as to most types of road vehicle, and another important 
product is the Heli-Coil thread insert 

Although the history of the Solex carburettor 
began in 1908, it was not until June 1910 that the trade 
name was registered in France, where the original instru 
ment was designed and patented. Solex carburettors were 
first imported into Britain in 1912; the importing of com 
plete instruments continued unul the early 1920s, from which 
tume an increasing amount of manufacture was carried out 
at the factory in Marylebone Road, London. By 1928 they 
were enurely manufactured in this country 

To cope with the increasing demand after the 
World War, Solex Ltd. built a second factory in south-east 
London about 2} years ago. By mid-1959, this factory was 
producing 7,500 units a week, and the output is now nearly 
double that figure. In addition to the factories in England, 
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Australia; the 
more than 


and one in 


amounted to 


there are others in Europe 
combined 
three million carburettors 

An even older company is Lake and Elliot Ltd., of Brain- 
tree, Essex, well known for its iron and steel castings. W. B 
Lake opened a cycle shop in Braintree in 1892, and soon 
began to manufacture tool kits. Four he went 
into partnership with E, F., Elliot, and the range of products 
cycle accessories and jacks for the 


was built, and one 


production last year 


vears later 


was extended to include 
motor trade. In 1905, 
for steel followed during the next year The business was 
incorporated as a limited lability company in 1910, when 
the first electric furnace in Great Britain was installed in the 
factory, for the production of steel castings 

During World War I, a large tonnage of castings was 
produced for all service departments; the output included 
naval armour plate and components for guns and vehicles 


an iron foundry 


After the war, the foundries were extended and an additional 
factory, built originally for the mass production of tuses, 
was converted to the manufacture of jacks. The company 
supplied its first hydraulic jacks to the motor industry in 
1923. Five years later, it introduced cast iron brake drums 
for vehicles; at about the same time, a high-frequency electric 
furnace was installed for the production of special alloy 
castings 

For the period 1939 to 1940, Mr 
the Institute of British Foundrymen, and during the second 
World War, the company succeeded in doubling the tonnage 
output of its foundries. Castings were produced for tanks, 
ships, aircraft, guns and military vehicles. In addition, jacks 
were supplied for tanks and other fighting vehicles, as well 
as for aircraft maintenance and A.R.P. rescue purposes 

A post-war event of importance was the taking out in 1950 
manufacture the American Millenium Key 
this type of work was actually first under- 
taken by the company as far back as 1928. In 1955, The 
National Steel Foundry (1914) Litd., of Leven, Fife, was 
purchased and became a subsidiary. During the next year, 
further extended, opening 
ial alloys.—To be «¢ 
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Flame-Retardant Foam Plasties 


RECENTLY, a flame-retardant 
upholstery has been introduced by Aeropreen Products Ltd, 
of High Wycombe, Bucks. It should significantly reduce the 
risk of fire arising from, for example, dropped cigarette ends 
and unextinguished matches. In it, a flame-retardant inter 
mediate ingredient is incorporated as part of the molecular 
structure of the This does not affect 
any of the physical performance characteristics such as the 
strength of the foam materials 


polyether foam for 


foam ingredient 


compression set and tensilk 














Thermal Aspects of Vehicle Braking 


(CONTINUED FROM PAGE 295) 


Part I1: Temperatures Attained Under Various Conditions of Vehicle Operation 


Le. with repeated braking, the inter-braking periods are 
more than a few seconds in duration, the contacting bodies 
of the brake assembly are virtually at uniform temperatures 
before each new brake application. Although only a small 
fraction of the heat generated in a given braking period is 
lost during that period, radiation, conduction and convection 
losses persist indefinitely after brake release until the whole 
of the heat generated is ultimately lost to the atmosphere, 
However, unless temperatures above 500-600 deg C are 
reached, radiation losses are negligible Such temperatures 
are unlikely unless isolated local hot spots are formed or 
very violent brake applications are made. Heat is lost from 
ihe drum by conduction to the flange on the axle to which 
the drum is attached and thence to the wheel hub cap. In 
a well ventilated brake with a small hub cap—termed an 
open brake, Fig. 13—conduction losses to the hub are small 
and the principal method of heat transfer is by convection 
directly to the atmosphere. 

If heat ‘s lost to the atmosphere by convection then 
during a series of identical stops made at regular intervals, 
the temperature of both the drum and the lining plus shoe 
at any stage can be calculated. Odier'® and Fazekas!” both 
derive the following equation giving the temperature after 
the nth application in the form 
{1 — exp(— nbt.)) 

\1—exp(- br.) | 
where /, temperature of surrounding air 
average temperature of the body, considered 
after braking 
-—%- increase In average 
single brake application 
t,  tume interval between applications 
b- Ah/WC and for the body considered 
A~ exposed area 
W — weight 
h- coefficient of heat transfer 
C ~— specific heat 
If braking continues long enough , xp ( 


+ SA 19 


temperature during a 


nbt.,) tend to zero 


and ’,” approaches a limiting temperature “” ,,,,,,, where 
AY 
limmut Yo qa ext( — Bt.) ) 20) 
In general br, is small and a good approximation to 
equation (20) is 
Ao 
} (21 


o” himu ° br 

Experimental verification of these equations has been 
made by Newcomb’, for drum and disc brakes mounted on 
an inertia dynamometer and cooled with a fan, and also for 
the brake linings of an automobile repeatedly braked on a 
level track. 

If 4, determined from equation (13), and b are substi- 
tuted into equation (21), then for the front drum when 
repeatedly braked to rest 

ryPu- 
" 4e9A ht 


nm 
Nm 


‘fe od 
limit 
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where h, the heat transfer coefficient, can be determined 
experimentally by measuring the rate of cooling when the 
vehicle is running under conditions similar to those during 


braking. For design purposes, an estimate of h for a well 
ventilated front drum can be made from the expression 
2v°* 
h~ lope (23) 


where V is the air velocity past the drum and D is its 
external diameter. 

With the rear drums, owing to shrouding by the vehicle, 
the value of h is approximately half that of the front drums. 

The limiting temperature of front lining and shoe is 
given by 

(1 — ©) yPur 
” BgFA.hit 
and if a limiting temperature be imposed on the linings 
for given energy conditions of braking, equation (24) can be 
used for the caiculation of A.. 

If a vehicle is braked only to a velocity U that is a fraction 
of the initial velocity u, and it is then accelerated back to 
the original velocity in a regular cycle of time ¢,, the limiting 
temperatures corresponding to equations (21) and (24) are 

ryP (u* — U*) 


(24) 


a 
limit 


a limit ~ 4eFA ht, — (25) 

for the front drum and 
(1 — 7) yP (u* — U*) : 
linveie —“_aiie. (26) 


for a lining plus shoe. 
With a bagily ventilated brake drum, that is a drum well 
shrouded in a wheel, with small air inlets from the exterior 


Fig. 13. Cross section of a well ~~ bes 
ventilated brake drum and wheel a 
assembly, showing the termino- ; 
logy adopted for the components 
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of the whecl to the outside of the drum, heat is generated 

in the brake drum and is then conducted to the metal 

portion of the hub and wheel, and eventually is lost to the 

atmosphere by convection. If the mass of the hub and 

wheel is W’ and that of the drum is W, both having specific 

heats C’ and C respectively, then after a single brake applica- 

uon, the overall rise in average temperature of the drum 

and surrounding metal is 

baat 

4gGhWC+WTC ) 

and 

04+ Pe 28 
4ef A ht. 

is the overall area exposed to convection and h 

These values are at 


0 imu 


where A 
the overall coefficient of heat transfer. 
present unavailable. 

From these equations it can be seen that the temperature 
of the drum and lining plus shoe during braking at regular 
intervals depends mainly on the following factors 

(1) The initial energy of the vehicle 4 Pu*/g 

(4%) The coefficient of heat transfer, which has a consider 
able influence on the temperatures attained and which, 
for the drum, depends on whether the surface 1s 
exposed to a stream of air. In a well ventilated drum 
that is cooled by a turbulent air flow, the coefficient of 
heat transfer is proportional to V For a drum 
shrouded by the wheel the coefficient of heat transfer 
is practically constant or, at the most, proporuonal to 
a low power of the air velocity. The cooling coefficient 
of the linings plus shoes is virtually the same whether 
the drum is ventilated or shrouded 
The thermal capacity WC of brake drum or lining 
plus shoe for, although equations (21) and (24) show 
that the limiting temperature attained is independent 
of this term, equation (19) contains it and consequently 
an increase in value of WC, that is, a decrease in value 
of b, causes a reduction in the rate of increase in 
average temperature. As an example, consider a high 
power car being repeatedly braked from 45 m.p.h. to 
rest in 5 sec, the vehicle having cast iron drums of 
thicknesses 15 in, }in and jin and being equipped 
with a bimetallic drum of equivalent weight to a cast 
iron drum of thickness jin. If they are braked at 
the same time cycle t.=30 sec and the value of b is 
0-005 for the cast iron drum of thickness } in, then 
b=0-0067 and 000375 for the cast iron drums of 
thicknesses 1s in and } in respectively. In a bimetallic 
drum, the value of its specific heat C is 0-19, compared 
with 0-136 for cast iron; consequently, for the same 
drum weight, b is 0-716 times the value of a cast iron 
drum. Fig. 15 shows the variation of ¢, with 
number of brake applications for all these drums at 
the front These curves indicate that the rate of 
increase in average temperature can be reduced by 
using a thicker brake drum or, alternatively, by using 
a bimetallic drum and so avoiding a change in drum 
weight. All the drums eventually attain the same 
limiting temperature 
The term v7, which is the proportion of the total heat 
generated that enters the drum, depends on the 
thermal properties and areas of the contacting bodies 
For conventional asbestos-resin friction materials 
having an arc of lining between 90 deg and 120 deg 
—which is usual practice to obtain economical use of 
the lining—+« changes little from 0-95 

(v) The term y, which may change when the car is fully 
laden with passengers and luggage 

(vi) The temperature 4, surrounding the drum, 
depends on ventilation, as well as ambient temperature 

(ant) The time t. between brake applications, if 1, decreases 


which 
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then the limiting temperature increases and more brake 
applications are required before the contacting bodies 
reach a stable temperature 
Similar equations apply to a brake disc and pad during 
repeated braking. In the case of a disc made of the same 
material and having twice the thickness of and the same 
rubbing path area as a drum, the most important alteration 
in the previous equations giving %,” is that b changes 
because of the greater area exposed to the atmosphere by 
a disc, as compared with that of a drum. In a typical disc 
brake for a car eight-ninths of the disc surface is exposed 
to the atmosphere and if b is the value for a drum then 
16b/9 is the corresponding value for the disc, that 1s, 
b — 0-009 for a disc whereas b— 0-005 for a } in thick drum 


If this disc brake is used on the high power car considered 
previously, and braked under the same conditions, then the 


Fig. 14. This is an illustration 
of the cross section of a badly 
ventilated brake drum and wheel 


variation of with n is as shown in Fig. 15. This 
curve illustrates the more rapid build-up of temperature of 
a disc, as compared with that of a drum, and also shows 


that they both reach a similar limiting temperature 


Braking on a circuit 

The analysis already outlined only applies to regular repeated 
braking on a level track such as is commonly used in manu- 
facturers’ fade tests but, except in unusual circumstances, 
is not experienced in general motoring. However, if the 
most severe conditions, that is, the greatest energies dissi- 
pated in the shortest interval of time, that are likely to be 
encountered in service can be reduced to a regular cycle of 
braking, such cyclic tests can be used to determine the 
suitability of a vehicle braking in normal road usage. Also, 
standardized tests are more convenient and reproducible, 
and enable the brake assembly to be proved under known 
conditions. Brake usage in general will now be discussed 

Carpenter and Carpenter and Lees investigated a 
number of important variables in brake usage. Equipment 
was installed in cars, to record the speed of revolution and 
angular deceleration of the brake drums, together with the 
energy dissipated at the four brakes. The rate of working 
at the brakes is proportional to the mean brake torque 
multiplied by the drum speed and was directly measured by 
apparatus so that any error due to wheel slip 
was eliminated. Corrections were made to account for the 
energy loss due to drag. Characteristics of braking 
behaviour were observed for two cars when run over 
country, hill and mountain circuits Heights at various 


electrical 
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n thick 


C § in thick cast iron drum 


B A in thick cost 1ron drum 
f the 4 


E bimetallic drum of weight equivalent to thot 
cast :ron drum 


A 4 in thick disc 
thick cast iron drum 


Fig. 15. Comparison of the average temperatures of different brake 
drums during repeated applications to reduce the speed from 30 m.p.h 
to zero in 5 sec, at a frequency of two applications per minute. The 
coefficient of heat transfer and the area of the rubbing path are the 
same in all cases; details of the drums and discs are given in the key 


Fig. 16. This is a diagram representing the profile of the Alpine circuit 
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distances along these circuits are represented in Figs. 21, 
22 and 16 respectively. The vehicles selected were a saloon 
car of laden weight 32 cwt and a sports car of laden weight 
23 cwt, both having similar engine power; road holding 
and other factors were maintained constant, so far as 
possible, to obviate variations in road-tyre losses. Only the 
sports car was run over the mountain circuit. 

In Fig. 17, taken from Carpenter and Lees'*, it can be 
seen how the energy dissipated at the brakes varies with 
mean speed of the vehicles on the hill and Alpine circuit. 
These curves show that W,,-- KV," where W,, is the work 
done, V,, is the mean journey speed, K a constant and n 
is also constant for a particular type of driving. On the hill 
circuit much more work was done by the brakes of the 
saloon car, on account of its heavier weight. The results 
are striking, however, for although the saloon car only 
weighs 1-35 times that of the sports car, the work done 
increased in the ratio 4:1. Comparing the results for the 
sports car on the Alpine and hill circuits, as shown in 
Fig. 17, it can be seen that the line obtained from the 
Alpine results is much steeper than that obtained from the 
hill circuit. Thus, to increase the mean speed on the 
Alpine circuit entails a much greater increase in the work 
done at the brakes than would be required for the same 
change on the hill circuit. 

The number of brake applications per mile is plotted 
against the mean journey speed in Fig. 18. It can be seen 
that the number of brake applications per mile is indepen- 
dent of the vehicle used and of the driver, but depends on 


328 





TABLE 2—Work done by brakes in different stages of the 
journey 





Stage of Journey Work done, 





ft-lb 
Chapel-en-le-Frith to Glossop, 
distance 0-9 miles, 18 applications 1,352,450 
Snake Pass to Hathersage, 
distance 9-27-5 miles, 21 applications 2,479,083 


Hathersage to Castleton, 
distance 27-5-40°1 miles, 16 applications 
Castleton to Chapel-en-le-Frith, 
distance 40-°1-49-9 miles, 10 applications 
Total 


1,868,157 


1,203,035 
6,902,725 











the terrain. The Alpine circuit is again more arduous than 
the hill circuit and, in fact, no mean speeds above 36 m.p.h. 
were recorded on the Alpine route due partly to greater 
traffic density and partly to difficulties of acceleration and 
braking rapidly enough to maintain higher mean speeds. 
If the mean speed was dropped to approximately 25 m.p.h. 
the number of applications per mile was the same for both 
circults. 

Shown in Fig. 19 are the cumulative frequency diagrams 
for mean rate of working, work done per stop and maxi- 
mum deceleration when the saloon car was driven over the 
hill circuit at a range of speeds. From Fig. 19a, which 
shows the distribution of the energy dissipated per stop, it 
can be seen that although nearly half the brake applications 
recorded dissipated Icss than 50,000 ft-lb, in some cases 
25 times this amount of work was done in a single applica- 
uon. In Fig. 19b are demonstrated the mean and maximum 
rates of working during the brake applications. The mean 
rate of working most frequently occurs in the lower end 
of the range from 10 to 40 b.h.p. Furthermore, the maxi- 
mum power output of the engine of the car is 100 b.h.p. 
and the highest value of mean rate of working at the brakes 
was 114b.h.p. The ranges of maximum and mean decelera- 
uon recorded are shown in Fig. 19c. From this it can be 
seen that the maximum deceleration never exceeded 0-5 g 
and was generally between 0-05 g to 0-15 g during approxi- 
mately 3,000 brake applications made in 1,400 miles of 
driving. The mean deceleration histogram demonstrates 
that, during a substantial number of brake applications, 
little or no deceleration was recorded. These represent the 
case where the speed of the vehicle was controlled, rather 
than reduced, on gradients. 

In the above investigation no temperature measurements 
were made, but recently some measurements have been 
made of the temperatures of linings of another automobile 
when operated over the hill and country circuits. The car 
plus three passengers weighed 2,716lb and was fitted with 
two-leading-shoe type front and leading-and-trailing-shoe 
type rear brakes, all rubbing paths being equal on each 
wheel. Copper-constantan thermocouples were inserted in 
each of the eight linings and connected to temperature 
meters mounted in a panel and photographed with a cine- 
camera, Fig. 20. Also on the panel were two counters, 
which recorded the number of brake applications. The 
camera could be operated by a switch which, when pressed, 
brought a relay into action and provided illumination for 
0-5 sec during which time a photograph was taken of the 
temperature increase corresponding to the brake application. 
Hence, after a brake application, the temperatures could be 
recorded when the linings attained their maximum tempera- 
ture which generally occurred between five and ten sec after 
braking. 

Shown in Fig. 21 are the temperatures attained in the 
front and rear linings at the various mileages at which 
braking occurred on the hill circuit, and also the heights 
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above sea level, corresponding to various stages of the route 
It can be seen that there is a marked difference between 
brake usage up to Glossop and from the Snake Pass up to 
Ladybower bridge. However, the heaviest brake applica- 
tions occurred between Hathersage and Grindleford. Prior 
to Glossop, despite the gradients, braking was restricted to 
frequent short applications on the corners and consequently 
the temperatures were not very high untl applications were 
made in the speed restricted zones in the town of Glossop 
itself. Down Snake after a few initial heavy brake 
application, owing to the rather straight open road in this 
area, the linings remained at a fairly high uniform tempera- 
ture. The next, and highest temperatures reached over the 
whole journey, were concentrated in descending from 
Hathersage to Grindleford and were due to heavy applica- 
tion required at some of the bends in this region. Over 
the whole circuit the average speed was 368 m.p.h, and 
65 brake applications were made. The average number of 
applications per mile was 1-30, which is rather lower than 
that generally quoted for normal road usage. An analysis 
of the work done by the brakes at various of the 
journey is given in Table 2 

The total work done was 6,902,725 ft-lb, and its thermal 
equivalent is 8,872 B.Th.U, of which only 66 goes to each 
front lining and 44 to each rear lining. During the whole 
time of operation round the circuit the heat by the 
linings is 19-6 B.Th.U. and the net heat given to the front 
linings is 46-4 B.Th.U, which gives an average temperature 
over the circuit of 212 deg F, as compared with approxi 
mately 180 deg F obtained from the graph 

On the flat country circuit the overall work done is much 
less than the hill circuit, and Fig. 22 shows the variation of 
temperature of the front and rear linings at different loca 
tions on the route. This graph indicates that no violent 
brake applications and little variation in temperature 
occurred, as would be expected. The temperatures experi- 
enced on this vehicle showed a difference between front and 
rear linings, which is due to the high value of y and to the 
fact that both drums are well ventilated. In most vehicles, 
however, the front and rear drums reach the same tempera- 
ture because the high value of y for the front drums is 
compensated for by their better ventilation 

This Derbyshire hill circuit is perhaps of sufficient severity 
to cater for most conditions likely to be experienced in this 
The Alpine results show that, on the Continent, 
the most 
severe region on the Alpine circuit was the Pass 
where, during the descent at 36 m.p.h. mean journey speed, 
47 brake applications occurred in 6-44 min, giving an average 
From data communicated by 


Pass 


stages 


lost 


country 
much more severe applications are encountered 
Susten 


of 12 applications per mile 


Dr. Carpenter, it was found that the maximum energy 
dissipated in a single application was 183,000 ft-lb; the 
Fig. 19. Frequency distribution diagrams'* for 1,40 es driving, w 
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majority of applications involved approximately one-sixth 
of this energy and the total energy dissipated descending 
1¢ pass was 210° ft-lb. For a car weighing 2,600 Ib the 
equivalent fade test to dissipate the same total energy would 


th 


ul 





be 12 brake applications, from 46 m.p.h. to rest, at a 
deceleration of 0-5 g at 30 sec intervals. During each brake 
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Fig. 17. Effect of terrain and type of vehicle on the energy dissipation 
Fig. 18. The effect of the mean speed on brake applications per mile 
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application the work done is then the same as that developed 
in the heaviest brake application experienced on the pass. 
By this means it is possible to reduce the most severe con- 
ditions to regular repeated brake applications on the level. 
If the mean speed down the pass were increased to another 
value, say V., then the total energy dissipated would be 
given from the equation W= KV." where K takes the value 
derived from the 36 m.p.h. journey. Therefore, a new test 
can be devised, dividing the total energy into 12 applications 
and determining, in the manner described previously, the 
energy that has to be dissipated in each brake application. 


Patterns of driving behaviour 

Little information has been published on this subject and 
most of it is given by Carpenter!’, in his investigation into 
brake usage. Four drivers were used on the hill circuit and 
all generally exhibited similar characteristics with regard to 
the factors recorded in Carpenter’s paper. The numerical 
values of some of these factors fell, however, into 
two distinct groups, apparently as a characteristic of the 
driver, as shown by A and B and C and D in Figs. 23 and 
24. However, from Fig. 25, the mean rate of working is 
independent of the driver, yet the kinetic energy lost by 
the vehicle during vrake applications was not materially 
reduced. Apparently the reduced work done occurs simply 
by virtue of the shorter braking time, and the unchanged 
kinetic energy suggests that the total time lost by the 
vehicle is not reduced. If the same energy is dissipated and 
less work done by the brakes, then the remaining energy 
is accounted for by the increased use of the gears to produce 
engine braking to reduce the initial vehicle speed before 
the brake pedal was depressed. Drivers A and B both had 
experience in brake testing, and would not use the engine 
to spare the brakes. On the other hand, driver C was the 
owner of a small sports car, and habitually dropped to third 
gear before braking. The two distinct lines probably repre- 





sent, therefore, the different habits in respect of changing 
gear before braking. 

Some indication of the combined effect of adverse weather 
conditions and heavy traffic, are shown in Figs. 26, 27 and 
28, but results are not recorded for driving under the worst 
possible conditions. The results show that some degree of 
difficulty can be tolerated without increase in the severity 
of the braking, but beyond this, there is a material increase 
in the duty imposed upon the brakes. 


Brake rating 

In the previous analysis, expressions have been given for 
the temperature rise in single and in regularly repeated 
applications, and it has also been shown how random 
braking can be reduced to equivalent cyclic braking. 
The equations will now be considered in some detail 
to show how the vehicle designer can readily make 
use of the results. From the thermal aspect, the main 
requirement of the designer of the brakes of a given vehicle 
is to determine what area of braking path is required to 
withstand the heavy braking likely to be experienced in 
normal road usage. For an economical brake, it is unlikely 
that the thermal properties of the drum and linings will 
differ much from those of steel and asbestos friction 
materials and consequently the bulk of the heat generated 
will always be transferred to the brake drum. This means 
concentrating on the brake drum to produce a reduction in 
interface temperature. In an individual application, an 
increase in drum thickness will reduce the maximum 
temperature reached but also increase both the thermal 
stresses and the unsprung weight of a vehicle. In the first 
instance it is essential to choose a drum thickness adequate 
to resist distortion due to mechanical stresses and possess 
sufficient thermal capacity for continuous braking. This is 
of great importance for say the first ten brake applications 
in a series, when a very rapid build up in temperature can 


Fig. 21. Temperature variation, in deg F above ambient, of the brake linings when the brakes are applied normally on a hilly circuit; an average 
speed of 36-8 m.p.h. was attained for each journey. The upper and lower lines represent the temperatures of the front and rear brake linings respectively 
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Fig. 22. Curves showing temperature variation, in deg F above ambient, of the brake linings of a car operated on a relatively flat circuit 
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two, the upper curve represents the temperature variation of the linings in the front brakes, and the lower one is that of the rear linings 


result if the drum has insufficient thermal capacity, Fig. 15 
For a low power saloon car, a drum thickness of ¥% in will 
suffice, but this will be inadequate for high power saloon 
cars, for which at least 4 in. thickness is needed. Having 
decided on an adequate drum thickness, it remains to 
calculate the area of rubbing path and also make provision 
for adequate cooling. 

To avoid a deterioration in the brake performance of a 
vehicle, the temperature at the interface of drum and lining 
during braking must be less than a certain value. During 
the (n+1)" brake application under conditions of regularly 
repeated braking, the friction surface temperature is 4,” +4 


and in particular its maximum value 9, is @”'m™+46, . and 
from Newcomb! 

ee. ok ee. 9 

 *" 4A, \ht.  K.d, ° 45K,2,T? | 
which reduces to 

c < 

6,=6,+ TEA ‘ae + 1.043) 30 
for a cast iron drum of thickness 4in, since the last term 
inside the bracket in equation (29) can be neglected. When 
repeated braking from 46 m.p.h. to rest occurs 

P 448 cyP{ 1 | 


+= Co+ 9A, \30n * 1043) 31 


By imposing a limiting #, on the drum when braking from 
a given velocity, time and cooling coefficient, equation (29) 
enables the minimum value of the rubbing path A, to be 
determined. 

The preceding expression is based on repeated braking 
to rest. If check braking at regular intervals from a velocity 
u to a velocity U occurs, then the maximum temperature 
corresponding to equation (31) is 

2 y 
vyP (u®— US 1. 1943) 32 
10°A \ht | “a 

In braking with a cast iron drum, the maximum tempera- 
ture rise permissible will be taken as 810 deg F (450 deg C) 
If drum temperatures higher than this were to be 


‘ad at 


Fig. 20. Set-up used for recording photographically the readings on 
the gauges indicating temperatures and number of brake applications 
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encountered, in bonded linings for example, the linings 
would reach an average temperature greater than 740 deg F, 
and the bonding agent between lining and shoe might be 
expected to fail. The maximum temperature permissible for 
a bimetallic drum would be 680 deg F (380 deg C), because 
the bond between the aluminium and cast iron would other- 
wise be endangered. With the value 9, equal to 810 deg F, 

0-95, y=0-6 and h=0-0006 B.Th.U/ft*-sec, as deter- 
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(a) With drivers A and B, the energy dissipated equals the mean speed raised to the power 3:39, while with drivers C and D it 


equals the mean speed raised to the power 3:29; (b) The same curves plotted on a base of log,, mean speed. Fig. 24, bottom left. Effect of mean 


speed on the average amount of energy dissipated at the brakes per application 


Fig. 25, top centre. The effect of the mean speed on the mean rate 


of working of the brakes. Fig. 26, bottom centre. Effect of bad driving conditions on the energy dissipated at the brakes: (a) The two curves are for 
good conditions obtained from Fig. 23a; (b) again, the curves are for good conditions obtained from Fig. 23b. Fig. 27, top right. The effect of bad 


driving conditions on the number of brake applications per mile 
right 


mined from equation (23), substituted in equation (31), the 
least area of braking path on the drum of } in thickness is 

A, —0-000208P ft* (33) 

For example, if a car weighs 2,600 lb, then A, has to be 
0-53 ft? to provide an adequate rubbing path area to 
prevent a drum temperature greater than 810 deg F from 
being developed in a 46 m.p.h. test. 

The equation, corresponding to (33), for a 60 m.p.h. 
cyclic test when braking to the limiting temperature 1s 

A, - 0-00032P ft? (34 
and for a car of weight 2,600 lb,.A would have to be 0-84 ft’. 
This shows the importance of devising suitable fade tests 
that reasonably represent the most severe duty in normal 
driving and do not impose a ridiculous duty upon the 
brakes. Intensely severe tests can only be used in order 
to observe the break-down point of the brake system and, 
provided the test is interpreted from this aspect, it can be 
a useful yardstick for assessing development. 

A similar formula to the foregoing has been proposed by 
Odier'®, who derives the expression for *, for a front cast 
iron drum as 

yPu®/? { 4-6u)/? — 
ae ae 
where P= weight of vehicle, kg 
u= initial vehicle speed, km/hr 
A, = rubbed surface, cm’, of the brake path 
a= deceleration in m/sec? 
t,= interval between applications, sec 
The overall coefficient of heat exchange is K and can be 
sA,u'/?, where s represents a coefficient of 


1/2 
e il, (35) 





expressed as K 
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Effect of bad driving conditions on the mean rate of working at the brakes of the car 


In this case, the curve for good conditions is obtained from Fig. 18. Fig. 28, bottom 


This curve is for good conditions obtained from Fig. 25 


ventilation which depends on the shape of the drum and on 
its mounting in a wheel. Values of K on actual vehicles 
may vary between 300-1,500 in the c.g.s. units used. Hence, 
finally for a front cast iron drum 


1 yPu** (4-6 : 
" ’ ia | Ae Pelt 2aani/2 
«= 40+ so —q— (= +333 ¢ a?) (36) 
and for a tront drum of any material 
1 yPut!? (46 93a) 20 
A 4 ee fF (37) 
+000 a “a. ter) wad 


Of the quantity in the brackets, the first term represents 
the average temperature of the drum, and the second term 
that of the maximum increase in surface temperature 
throughout a single application. The latter is based on 
assumption of a thick brake drum, so the formula is more 
applicable to public service vehicles or for brake applica- 
tions that are of very short duration. If the Odier formula 
36) is applied to the 46 m.p.h. cyclic test, with a limit of 
4, of 450 deg C and s—0-5 x 10-3 c.g.s. units approximately, 
which Odier states is a typical value for a touring vehicle, 
then A,—0-41 ft?. This is lower than the value given by 
equation (33) but the cooling coefficients are not comparable. 
Both formulae are important in brake design, but more 
values of the cooling coefficients are required. 

These general formulae can be compared with the well 
known empirical expression HP/A for the determination of 
the rubbing path area A where HP is the maximum horse 
power developed at the braking surface. The term HP/A 
implies that the temperature rise 
ryPUmax® 


' 49fACp.d an 
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is attained at the interface of the lining and drum, where 
Umax 18 the maximum speed of the vehicle. If for the same 


limiting interface temperature rise, equation (38) is com- 
pared with equation (29) then 
ur | , § j =. \ Umax” 39 
A,\ ht. K.d f AC \p.d 
and if ht,=0-18, 1/K,d,--1-04 and u,,,,, =2-6u—which is 
true for the high power car considered above—when 
u—46 m.p.h, then A,—0-94A; but if wu,,,,=2u, where 


u=60 m.p.h, then A,=1-65A which explains the failure of 
the empirical formula at high braking speeds. 

Alternatively, the empirical formula implies _ that 
A,=Pu,,,,/B, where B is a constant, from which the braking 
surface is a function of the weight of the car and its maxi- 
mum speed. This expression implies that, for two vehicles 
of equal weight, the rubbing path area required for one 
having a maximum speed of 120 m.p.h. would be 1-5 times 
that of another reaching 80 m.p.h. However, the Odier 
expression states that A,— Pu* */B,, where B, is influenced 
by the materials used in the drums and linings, the ventila- 
tion of the drums and the conditions of use. When this 
expression is applied to the vehicles, the area of the high 
speed vehicle would be increased by 1-5°/? or 1-85 times 
that of the 80 m.p.h. vehicle. This again explains the 
failure of the empirical formula when extrapolated to high 
speeds. 

The general formulae show why certain vehicles closely 
related in performance but with different brakes, that is, 
with P, u, a, t. the same and ~, y, A, and h different, have 
different braking characteristics. Though two vehicles may 
have the same P/A, ratio, the values of h for their respective 
brake drums may vary by as much as two-fold and, 
consequently, the first term may well change by a factor of 
two, and thus the brakes of one vehicle may perform well 
whilst those of the other develop troubles. Alternatively, if 
h is the same in the two vehicles, and P/A, different, then 
the interface temperature will be higher for the vehicle 
having a greater P/A. value, and the latter vehicle may 
consequently exhibit some braking difficulties. The remedy 
in this case is to ensure more efficient cooling, by exposing 
more drum surface 10 the air or using forced ventilation 


CONCLUSIONS 
Part II 

i. When long term cooling losses are considered, Newton’s 
law of cooling may be applied to predict the variation 
of the rise in average temperature of either the drum 
or the lining during a series of regular braking 
applications. 

ii. In long term braking, the limiting temperature eventually 
attained is independent of the thermal capacity of 
brake drums or lining and shoe. However, high thermal 
capacity causes a reduction in the rate of rise in average 
temperature and thus a bimetallic drum has an advan- 


tage over a plain cast iron one of the same weight during 

repeated braking under the same conditions. 

ili. Disc brakes, by virtue of their greater cooling area as 
compared with drum brakes, more rapidly attain their 
limiting temperatures, which are slightly lower than the 
final drum brake temperatures in corresponding 
conditions 

iv. Analysis of 
shows that 
a) Work done W~ KV ,,”", where V,, is the mean journey 

speed, K is a constant and n is also constant for a 
particular type of driving. The value n is depen- 
dent on the terrain, and is for example greater for 
an Alpine circuit than an English hill circuit. 

b) The number of significant brake applications per 
mile is independent of the vehicle used and of the 
driver, but depends on the terrain and traffic. 

c) The mean rate of working at the brakes is 
independent of the driver. 

v. Expressions giving the temperature rise in single stops 
and in regular repeated applications can be combined 
to give a formula for determining the maximum 
temperature attained and, by specifying a value of the 
maximum permissible temperature, the area of braking 
path can be calculated 

vi. Random braking can be reduced to equivalent cyclic 
application: for example, analysis of the brake usage 
of a sports car in the Alps indicates that the energy 
dissipated in motoring down one of the Alpine passes 
is equivalent to 12 applications from 46 m.p.h. to rest, 
at a deceleration of 0-5 g at 30 sec intervals on a level 
track 

vii. The formula for the area of braking path has been 
compared with the conventional h.p/in* rating and it is 
shown that both results are in agreement at speeds of 
46 m.p.h. but that the latter rating gives areas which 
are too small for higher speeds. 

Ihe author wishes to thank Dr. R. T. Spurr and Mr. A 
Stinton, of the Research Division of Ferodo Limited, for 
assistance and criticism, and also the directors of Ferodo 
Limited for permission to publish this paper. 
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Pipeline Identification 


IDENTIFICATION of the pipelines of factory services 
is essential, both for the safety of maintenance personnel 
and to ensure rapid rectification of any trouble. To facilitate 
such identification, Gordon and Gotch (Sellotape) Ltd., 
have introduced Sellotape Pipeline Identification Tape. 
This can be applied in the form of one or more coloured 
bands at intervals along the pipe, to give a simple colour 
coding system. Colours to British Standard 1710: 1951 
are available if required. 

As an alternative form of recognition, the tape can be 
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printed with an abbreviated letter code, and or the appropri- 
ate British Standard symbol. If still greater clarity is 
desired, for the benefit of inexperienced or colour blind 
staff, the name of the service can be printed in full. The 
tape is equally suitable for use inside or outside the factory; 
renewal, which is said to be rarely necessary at less than 
two-yearly intervals, can be effected much more speedily 
than can the repainting of bands. Further details of the 
Pipeline Identification Tape may be obtained from the 
manufacturer’s offices, 8 to 10 Paul Street, London, E.C.2 
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General view of one of the new 
dynamometer rooms at Luton 
The main control console is visi- 
ble to the left of the engine under 
test. Other features of interest 
are the excellent natural and 
artificial lighting, the thorough 
sound insulation and the full- 
width gantry on overhead rails 


Vauxhall Dynamometer and Rig-Test Laboratories 


Vew and Well-Equipped Installations at Luton for the Testing 


As part of their expansion and modernization scheme for 
the Engineering Department, Vauxhall Motors Ltd. are now 
operating the first section completed of a new dynamometer 
building at their Luton factory. The modern layout and 
equipment of this building are claimed to make it one of 
the most efficient of its type in the world. Also, an additional 
laboratory has been opened for the rig testing of components 
manufactured both by Vauxhall and by outside suppliers 

The new building, which will eventually have a floor area 
of 21,500 ft*?, has been designed to accommodate not only 
a total of 16 dynamometers, of various types, for testing 
petrol and diesel engines, but also a vehicle dynamometer, 
a cold room and test rooms for carburettors and fuel- 
injection equipment. A feature of its construction is the 
use of full-width windows in the dynamometer rooms, to 
give ample natural lighting. Venetian blinds are fitted to 
the windows, to minimize glare and to enable the rooms to 
be darkened for special tests such as those involving use of 
a stroboscope. Where fire protection doors are necessary, 
they are of the double type and are faced on both sides with 
plastics-coated steel sheet. The facilities of this building 
are supplementary to the dynamometer section in the main 
Engineering Department building, which accommodates 
nine machines 

In its present, incomplete stage, the new building houses 
three dynamometers, to which a fourth will shortly be added. 
The carburettor and injection equipment test rooms are 
completed, and are in full use, as are the offices, stores and 
rooms for equipment and services. In a room at the top of 
the building are installed the motor-generator sets and 
automatic control gear for the dynamometers, and the 
transformer equipment and distribution panels for the 
incoming electrical supply for the whole building. Equip- 
ment can be moved up or down through openings in the 
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floor, between ground level and this room, by means of 
internal lifting tackle. To facilitate maintenance, and to 
keep the dynamometer rooms clear of unnecessary piping 
and wiring, all the services—electricity, water, compressor 
air, ventilating air and heating—are led through a plenum 
to the various rooms. As can be seen from the accompanying 
diagram, this forms an intermediate section above the 
ground floor and below the room housing the electrical gear. 


Dynamometer rooms and equipment 

Each dynamometer room measures 24 ft long x 16 ft wide » 
11 ft high and is lined with sound absorbing material, 
behind which the various services are installed. The 
dynamometer and the engine bed plate are mounted together 
on a concrete block 4ft deep and weighing 25 tons. This 
block is insulated from the surrounding floor and the 
foundations by a 2in layer of cork. It has been found that 
such a combination of an inertia block and insulation effec- 
tively eliminates the transmission of engine vibration to the 
rest of the building. 

The lighting is of the flush type, and the lifting tackle can 
span the full width of the room. Grills for the forced 
ventilation system are let into the ceiling and floor. The 
air is fed in from the ceiling, past adjustable guide vanes, 
and the input rate can be regulated as required, over a wide 
range, by means of an eddy-current coupling on the blower. 
Extraction of the air is effected through the floor grills, into 
under-floor ducts and thence to a stack. An interlocked 
control system makes it impossible for a dynamometer to 
be started without the ventilation system in operation. 
When the room is out of use, the system is kept going, at 
the minimum flow rate, to prevent any possible accumula- 
tion of inflammable vapour. From the rear of the bed, the 
engine exhaust pipe passes into the under-floor air extraction 
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duct and the gas is discharged from it at the top of the stack 
just mentioned. 

The three dynamometers already installed are products of 
the American General Electric Company; the fourth one, 
which will complete the first stage of the programme, was 
manufactured by Heenan and Froude, who were responsible 
for the layout of the rooms and all installation work. All 
four dynamometers are of the d.c. shunt-wound type and, 
whereas the G.E.C. units have a capacity of 150 h.p. and 


can run at up to 6,000 r.p.m, the Heenan and Froude 
machine is a 200 h.p. unit with a maximum speed of 
5,000 r.p.m. 


Special care has been taken to ensure accuracy, ease of 
control and reliability of the dynamometers: among the 
design features are oil-floated trunnion bearings for the 
carcases, remote torque indicating mechanism and provision 
for mounting accessories on the carcases. The G.E.C. units 
have pressure lubrication of the armature bearings, and on 
both types the cooling blowers are independently driven, 
so that the full torque capacity can be used at low speeds 
without risk of overheating. 

An electronic system, of Ward-Leonard design, is 
employed on the G.E.C. machines to give automatic control 
of the speed and, for certain tests, the torque-speed relation- 
ship. Electronic control is not fitted to the Heenan and 
Froude machine, but provision is made for its embodiment 
at a later date if this is thought necessary. The layout of 
the instrument and control panels has been carefully worked 
out for the maximum convenience of the operator. Safety 
equipment is installed to shut down the plant if the dynamo- 
meter speed exceeds a pre-set maximum or if the oil supply 
to the trunnion bearings fails. Similarly, a shut down 
occurs automatically if the engine oil pressure falls too low 
or if the oil or coolant temperature becomes excessive 
Additionally, there are push-buttons for stopping the 
equipment in the event of an external emergency 

Between each pair of adjacent dynamometer rooms is an 
auxiliary equipment room. Among the equipment in the 
latter are heat exchangers for the engine lubricating oil and 
cooling water, also a vacuum pump, electrical switch and 


Left: The test room for fuel injection pumps and nozzles 


+ 


Side elevation and plan diagrams illustrating the general layout of the 
new dynamometer building at Vauxhall Motors Ltd. It is noteworthy 
that provision has been made for considerable extensions in the future 


fuse gear, and the carbon dioxide cylinders for the fire 
extinguishing systems in the dynamometer rooms. The heat 
exchangers are of the dual-purpose type, in which one 
section is used to add heat to the system concerned, whereas 
the other is employed when heat abstraction is needed. Both 
the coolant and the lubricant systems form closed circuits 
with the engine, and embody a circulating pump and an 
automatic control valve. The connections to the engine are 
made from stand pipes flanking the bed. 

Heat is dissipated from the exchangers to an independent 
water system. This system is of the recirculatory type—in 
view of the large quantities involved—and embodies a large 


In the foreground is a Hartridge test bench for measuring pump delivery and the phasing 


of the elements ; behind it is a nozzle spray testing machine. Right: Between each pair of dynamometer rooms is an auxiliary equipment room, which 
contains heat exchangers, a vacuum pump, electrical gear and carbon dioxide cylinders for the comprehensive fire extinguishing system 
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The carburettor test bench. On the left is the chamber, with its hood 
raised, and on the right are the flowmeter, manometer and orifices 


Heenan and Froude cooling unit. To avoid scaling troubles, 
the water in the system is softened. The cooling and 
softening plant is housed externally, and the storage tank 
and there is a pressure feed to the 


is below ground level 


building 


Carburettor and injection equipment testing 

Because of particular conditions involved, certain pre- 
cautions have been taken in the construction and layout of 
the test rooms for carburettors and fuel injection equipment. 
A special flooring is employed, which is impervious to fuel 


oil and petrol, will not spark if struck and is slightly 
resilient to minimize damage if delicate components are 
dropped. The injection equipment room is a partitioned-off 


secuon of the carburettor room; this arrangement ensures 
the greatest possible freedom from dust in that section. 


An ingenious rig has been evolved for testing seat cushions. The two 
dummies are given a violent up-and-down and oscillating movement 








Flameproof electrical fittings are used throughout, and there 
is a continuous, forced ventilation system, in which the tem- 
perature of the incoming air is thermostatically controlled. 

The flow test bench in the carburettor testing room is of 
Vauxhall design and manufacture. It comprises a sealed 
chamber, in which the carburettor under test is mounted, a 
vacuum pump and equipment and instrumentation for 
measuring air flow, fuel flow and depression. The chamber 
has a deep hood that is raised or lowered hydraulically, and 
an interesting feature is that sealing between it and the main 
casing is effected by a trough filled with mercury. Air is 
drawn through the carburettor by the vacuum pump, and 
the replacement air enters the sealed chamber through one 
of a number of calibrated orifices: the orifices are of various 
sizes to cater for carburettors of different mass flow charac- 
teristics. A normal fuel feed is employed to the carburettor, 
and the ingoing fuel passes through a flowmeter. 

This flow test bench has, of course, the primary function 
of obtaining air:fuel ratios by direct readings of mass air 
and fuel flows. The readings are taken throughout the 
normal range of throttle openings and manifold depressions. 
Although the technique clearly cannot exactly reproduce 
actual operating conditions on an engine, it does provide a 
ready means of calibrating a new design of carburettor, or 
of assessing the effects of modifications to existing instru- 
ments. For each type of engine, an envelope of tolerance 
on air:fuel ratio against mass air flow has been established; 
when the graph of test results is compared with this 
envelope, it can easily be seen whether the carburettor 
departs from the requirements at any part of the throttle 
range. 

The main equipment in the test room for fuel injection 
pumps and nozzles is of Leslie Hartridge manufacture. 
There is the usual pump test bench for the accurate 
measurement of the delivery and phasing of the various 
elements of the pump. Also installed is a nozzle spray 
testing machine with which adjustments can be made to 
the delivery pressure, and a visual check can be made of 
the degree of atomization and the shape of the spray 
envelope. Other equipment includes a microscope, for 
viewing injector needles and seatings, and a grinding and 
lapping machine with which conditioning of these com- 
ponents can be carried out. 


Fuel supply and distribution 

To give the maximum flexibility with regard to pro- 
gramming the tests, petrol or diesel engines can be run on 
any of the dynamometers. In consequence, a rather complex 
fuel system is necessary. Two grades of petrol and one of 
diesel oil are held in underground bulk storage tanks a short 
distance from the dynamometer building. A separate build- 
ing, near the tanks, houses the pumps, distribution panel and 
the supplies of special fuels, which are held in 40-gallon 
barrels. One set of pumps draws from the bulk storage, 
and another draws from the barrels, through flexible pipes. 

From the pumps, separate supply pipes lead to the 
distribution panel, where each pipeline has a series of self- 
sealing couplings. Below this panel is another, from which 
two delivery pipelines lead to each dynamometer room: one 
of these is for petrol and the other for diesel fuel, and each 
has a self-sealing coupling. Flexible hoses are used to make 
the appropriate connections between the supply and delivery 
couplings. This system eliminates the possibility of feeding 
more than one type of fuel into any pipeline. 

From the distribution pancl, the pipes are led under- 
ground, in a sand filled trench, to the dynamometer building, 
where each terminates in a  float-controlled 2-gallon 
reservoir. These reservoirs are under the floor, outside the 
appropriate dynamometer room. An external pump circu- 
lates the fuel round a closed circuit connected to each 
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Right: Part of the new laboratory for the 
testing of components The nearest rig is 
for the study of steering box life; next to it 
is an impact test machine, beyond which ts 
a test rig for steering linkages. At the 


extreme right is a stroking machine 


Below: Curves showing the power and 
torque characteristics of the G.E.C. dyna- 
mometers. Three of these 150 h.p. machines 
have been installed in the new building 














reservoir; this circuit passes under the floor of the room, and 
fuel is drawn from it by the pump of the test engine. Prior 
to a change of test fuel, each reservoir and its associated 
piping is drained into one of two underground dump tanks, 
to avoid contamination. The selection of petrol or diesel 
fuel is made by a switch in the room, and 
there is a second switch for use if a change of petrol grade 
This switch operates the draining cycle, the 
Opera- 

room 


dynamometer 


is required. 
completion of which is indicated by a signal light 
tion of the emergency stop button in the dynamomeie 
results in automatic dumping of the fuel as well as the 
immediate shutting down of the equipment 


Component testing laboratory 
The new rig-testing laboratory for components supple- 
ments existing facilities. It serves the two-fold purpose of 


enabling the suitability of new designs to be assessed, and 


of ensuring that the required standard of existing com- 
ponents is being maintained. Because of the accelerated and 
controlled conditions of testing, much time is saved in 


comparison with testing on vehicles. 

At present, there are about twenty 
laboratory. Among them is apparatus for testing gearbox 
synchromesh units, vehicle road wheels, steering 
boxes, brake servo mechanisms and a wide range of electrical 
components. The durability of paint or underbody sealing 
compounds can be tested, and there is a versatile stroking 
machine, in which the stroke, speed and load are indepen- 
dently adjustable. Some of the equipment is well known 


installations in the 


seats, 
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and does not call for comment, but the methods employed 
in certain instances are of interest for the commendable 
ingenuity that they display 

In the seat testing rig, for example, there are two dummies 
representing the lower portion of the human trunk moulded 
in rigid plastics material; these are moved mechanically in 
a manner such as to produce a strenuous, combined up-and- 
down and oscillating action. This movement subjects the 
seat to a combination of impact and abrasion, so that both 
its strength and wear resistance can be investigated. Road 
wheel strength is tested by forcing together, under a known 
pressure, two wheel and tyre assemblies in the same plane; one 
of the wheels is motor driven, so the two rotate in opposite 
directions, and the tyres are continuously cooled by a water 
spray 

On the steering box rig, 
motor providing the power is coupled to the upper end of 
the column, life can be carried out on column 
assemblies as well as the boxes themselves. The number of 
turns given to the column in each direction can be pre-set 
to provide lock-to-lock or intermediate actuation. A stan- 
dard Girling powered steering jack unit provides the load 
against which the box must work. The stroking machine 
is often used for testing suspension springs and dampers, 
Among these 
vehicle fuel 


because the reversible electric 


tests 


but it has the capacity for many other duties 

is the testing of the resistance of commercial 
tanks to the type of impact stresses that could occur, for 
example, when a tractor unit is towing a semi-trailer. In 
this test, the tank is reciprocated continuously, with violent 


deceleration and acceleration at each end of the stroke 


Ergonomics 


A CONFERENCE on ergonomics is being held, by the 
Department of Scientific and Industrial Research, from 27th 
to 29th September, 1960, in the Connaught Rooms, Gt 


Queen Street, London, W.C.2. Among the many papers 
that will be delivered are the following: “Piace of ergonomics 
in industry”, by L. G. Norman, Chief Medical Officer, 


London Transport Executive; “Ergonomics at Renault”, by 
A. Y. Wisner, Head of Physiological Section, Department of 
Scientific Research, Regie Nationale des Usines Renaults; 
“Human problems in transport”, by G. C. Drew, Professor 
of Psychology, College, London Further 
particulars of the conference can be obtained from the 
D.S.I.R.,Charles House, 5-11 Regent Street, London, S.W.1 


University 
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Electrostatic Painting 


4erostvle Ltd. Introduce the SAMES *Statron” 


Portable Apparatus and Spray Gun in Britain 


for Manual and Automatic Applications 


NOR a number of years electrostatic painting methods 
I have been used in a variety of industries in both 
America and Europe. In the main, applications were con- 
fined to mechanized installations arranged for continuous 
operation in large-scale manufacturing plants. The familiar 
picture was of components suspended from an overhead 
conveyor passing through an electrostatic booth in which 
one or more stationary or moving spray guns operated by 
compressed air were sited and appropriately directed. 

With the Statron equipment developed by Société 
Anonyme de Machines Flectrostatiques (SAMES) of 
Grenoble, France, the method employed is to atomize the 
paint mechanically by shearing it off the periphery of a 
rotating disc by centrifugal force. At the same time, the 
break-up of the paint particles is improved by an electrical 
field while they are being directed towards the object to be 
painted. This electrical field is produced by a new, patented 
high-voltage generator, the characteristics of which are 
designedly suited to the electrostatic painting process 

In the overwhelming majority of cases a continuous and 
uniform coating of paint, covering the whole object, can be 
obtained merely by spraying towards a single face of the 
object. Usually it is unnecessary to either turn the object 
or to move the gun around it. With merely average skill an 
operator can produce results of good quality and without 
overspray and waste of paint. Atomization, spraying, and 
coating can all be accomplished without using an air 
compressor. 

Taking its power supply from any normal 110-130 V o1 
220 V A.C. line, and consuming only 100 W, the motor- 
driven generator, or “rotator” as it is termed, raises the 
voltage to 90,000. This unit may be simply described as a 
highly advanced, high-speed, modernized development of 
the early electrical experimenter’s Wimshurst machine. In 
spite of the high voltage, the output is fundamentally safe 
since it has an extremely low amperage, actually 0-02 milli- 


The gun in operation. Work is suspended from a single, earthed wire 
Characteristic spray patterns are shown in background 
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Detail of the paint spray issuing from the atomizing head of an electro- 
static gun, showing “‘wrap”’ around a rod-like object 


amps. It can be discharged to the human body without the 
slightest harm being incurred. Stil higher voltages can be 
produced in order to secure increased “wrap” of the paint 
around the object or to obtain greater economy of paint by 
reducing random spray. These higher voltages remain 
definitely non-lethal. The generator is enclosed in a light 
metal casing that also houses a step-down transformer 
which provides a supply of current at 24V for the spray 
gun motor, 

A first visual impression of the gun, suggesting that it 1s 
long and consequently unwieldy, is immediately dispelled 
on handling. It is light and well-balanced and, as the illus- 


The generator unit is readily exposed for adjustment or maintenance by 
removal of the metal casing from the chassis 
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Statron generator and gun constitute a complete portable unit weighing 
only 60 Ib. Consumption is 100 watts from a normal 110 V or 220 V supply 


. 


ad 
trations indicate, is designed for single-hand operation. The 


small 24 V motor which drives the centrifuging disc in the 
spray head at a speed of 3,000 rev/min is mounted to the 
Each gun is furnished with 
heads, with 
Selection of 


rear of the main body and grip. 
four interchangeable high-tension 
different diameter discs and coned 
these heads is determined by the desired spray coverage 
and the quantitative supply of paint. Up to five gallons of 
paint per hour can be delivered using the largest head 
Paint supply can be regulated to much lower values and a 
consumption of 60 cm?/min—less than one gallon per hour 
—is an average for light coatings 

The high-voltage current imparts a negative charge to 
the paint particles, and the object to be painted is positively 
earthed. This is one of the factors determining the length 
of the spray gun. Since under normal conditions the 
operator is earthed and positive, he must not approach the 
paint spray too closely or paint particles may be diverted 
and he himself could be coated. It is usual to position the 
atomizing head of the gun about 6in from the object to 
be painted, but this spacing is not critical and can be either 
or decreased within reasonable limits without 
ill effect. Working at this distance the operator is com- 
pletely out of range. The connections to the 
spray gun are high-tension and low-tension cables and, of 
course, 4 paint supply conduit. 

A choice of methods for feeding paint to the gun can be 
made. Probably the simplest is a gravity system from a 
paint container mounted at a suitable height above the 
operating position. It can be fed through a small paint 
pump or the paint container can be put under pressure 
from the shop air line. A pressure of the order of 10 Ib/in: 
is adequate. 

The equipment can handle practically all 
paints or varnishes, whether of the quick-drying, air-drying, 
or stoving class. Primers, undercoats, and special finishes 
can also be applied. Ordinary grades of solvents and 
thinners can be used in appropriate quantities should it be 
necessary or desirable to adjust the paint characteristics. It 
will be appreciated that the electrostatic method can be 
used to paint, in addition to all metals, materials such as 


atomizing 
nozzles 


increased 


necessary 


commercial 
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wood, plaster and cement, and objects of any material that 


is conducive of electricity 
Economically, the electrostatic method of 
show and substantial advantages 
orthodox methods. By the virtual elimination of overspray, 
and also of over-coating to ensure complete coverage, the 
Reductions in the rate of paint 
cent are recorded 


to some degree 
painting can 
more 


numerous over 


waste of paint is avoided 
consumpuon of from 40 to 70 per 
Savings in labour ume and production ume are marked, 
since less gun manipulation is needed to obtain satisfactory 
coverage. The built-up component illustrated serves to 
show what can be achieved on such difficult work. Electro- 
static painting cut the allowed ume for this from 2! min 
to 40 sec 

In combination, the savings in paint, time and labour can 
be remarkable. An example may be cited of batched work 
By earlier methods a batch was completed by 3 operators 
in 8 hrs with the expenditure of 20 gal of paint. On the new 
method, 2 operators required only 6 hrs and 5 gal of paint 
As the energy required for each gun is only 100 watts, some 
reduction of power consumed is to be expected. The equip- 
ment is easy and safe to handle and only a short period of 
training is necessary for previously unskilled labour 

In respect of operator health and shop atmosphere the 
usual problems are considerably lessened. Paint applica- 
tion does not cause fog, and ventilation is required only to 
remove solvent vapours. Much simpler systems are required 
and booths or unnecessary. Operators do 
not need masks or special protective clothing. 

Together, generator and gun form a self-contained unit 
a source of electric power and a supply of 
it lends itself to semi-automatic or fully- 
automatic operation. Installations can be built, or extended, 
to suit specific requirements without incurring heavy 
expenditure on plant or making inordinate demands on 


enclosures are 


needing only 
paint. As such 


valuable shop space 

The SAMES Statron apparatus has found wide applica- 
tion in many industries throughout Europe. Aerostyle Ltd, 
of Sunbeam Road, North Acton, London, N.W.11, have 
acquired the sole distribution rights for this equipment in 


Britain and throughout the Commonwealth countries 


Built-up light alloy component for aircraft. Spraying time with Statron 
apparatus is 40 sec. With conventional equipment time was 24 min 
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MACHINE TOOL EXHIBITION 


New Production Tools and Equipment in a Representative International Display by the Industry 
QuUp if 


.\ 77 HEN the 1960 Machine Tool Exhibition at Olympia, 
London, on July 8th, it could fairly be 
adjudged an outstanding success. Reflecting the quickened 
rates of industrial production and the general economic 
expansion, previous records for size, range of exhibits, 
foreign participation, and the number of overseas visitors 
were all exceeded. The Exhibition was, of course, all- 
embracing in character and the tools shown were of types 
suitable for the finest instrument and miniature precision 
work extending to huge units for the production of the 
heaviest industrial equipment. Differing from any other 
exhibition of machine tools, in any part of the world, it was 
truly international in character. Of an approximate total 
of 1,350 machines on show 552, or about 41 per cent, were 
products of foreign manufacturers from eleven different 
countries. Foreign visitors, who constituted 10 per cent of 
the record attendance, were drawn from 79 countries. 
Naturally, the automobile industry, following its excep- 
tional rate of expansion and the pending large increases in 
production capacity, has exerted a marked influence on the 
machine tool trade. It could, in fact, be inferred that tools 
developed to mect, or to anticipate, the requirements of the 
so much in evidence that they 
feature of the exhibition in 


closed 


automobile industry were 


constituted an outstanding 


Danly 300-ton, Series S, straight side, single action press 
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respect of numbers and varieties of types. What was 
probably the most significant item of business news during 
the period of the exhibition focused attention on this 
influence. This was the announcement of the finalizing of 
an order by the Ford Motor Co. for 27 large Danly presses 
for body panel work, to a value of approximately £135 million. 
These presses are additional to those of a previous order 
from the Ford Motor Co. which are now approaching com- 
pletion. As before, they will be to the designs of Danly 
Machine Specialities Inc. of Chicago, U.S.A., and will be 
built by Harland and Wolff Ltd., at their Scotstoun works. 

In machines intended for the automobile and other highly 
competitive industries, designers are faced with divergent 
and often conflicting requirements. To obtain the specified 
rate of production, what is virtually a single-purpose, fully 
automatic, machine is indicated, yet it must be sufficiently 
flexible in design to permit relatively easy and rapid adapta- 
uon for another purpose should it become necessary. Again, 
where a basic product is to be manufactured in a range of 
differing models, a specialized machine must be capable 
of rapid changeover of tooling layouts in order to reduce 
to a Minimum the down time in batched production. More 
machines are being built on the “block” principle so that 
uume is saved in initial design and construction and delivery 


Lasco electro-hydraulic drop hammer with two-height control 
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tuumes can be reduced. Standardized units 
drilling, milling, or grinding heads, for instance 
re-utilized in the event of the machine becoming redundant 

Similar considerations influence machine, and 
transfer lines. To obtain the desired facility for possible 
rearrangement of sequence, and the addition or abstraction 
of a machine, lines are laid out with shorter transfer 
sections, multi-station rotary transfer machines, and 
individual units connected together by portable conveyors 
and transfer equipment. Such arrangements lend them- 
selves to the provision of lateral storage banks at suitable 
positions in the line so that when an individual machine o1 
group of machines is halted for a tool breakage or service 
replacement it is not necessary to stop the production flow 
Much has been learned in this respect in recent years and 
much ingenuity has been applied to circumvent rigidity of 
layout and sequence, and also, in view of rising production 


component 


can be 


press, 


Danly “Quick Die-Change” 
underdrive press in a European 
automobile press shop 


demands, to minimize the occupied. This last 


consideration is currently assuming more importance 


space 


Presses 

The Danly presses ordered by the Ford Motor Co. are all 
of the straight-side type having relatively long strokes and 
large shutheights. Fronts and backs of these presses are 
open for feeding and drag-out. Four presses are double- 
action, Series D models with a rated of 700 ton 
This figure relates to the inner slide only; the blankholder 
pressure is additional. The remaining 23 presses are single- 
action, Series S models. Of these, 19 are of 800 ton capacity 
and four are rated at 400 tons each 

On the double-action presses, the two-speed Danly clutch 
is fitted. This unit consists of two concentrically mounted, 
air-operated, friction clutches. The clutch, 
mounted in the flywheel, gives a relatively stroking 
speed for return and approach; the 
operating through reduction gears gives a 
speed for the draw portion of the stroke. 
speeds are at the rates of 12 strokes/min and 6 strokes/min 
respectively. Use of the two-speed clutch reduces the overall 
cycle time, bringing it in to closer conformity with cycle 


Capacity 


high-speed 
high 
L, 


clutcn 


stroking 


low-speed 
lower 
In this case, the 
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umes for single-action The illustration shows a 
typical Danly straight-side press at Olympia. This example 
has a rated capacity of 300 tons. The sole agents for Danly 
Gaston E. Marbaix Ltd, London, S.W.11 

It is of interest to that all 
of the overdrive type. In years 
marked swing towards the use of underdrive presses in large 
shops in the automobile industry. A remarkably 
could be made for the choice of this type since it reduced 
and freer crane 


presses 


presses are 


note these presses are 


some 


recent there has been a 


good case 


top hamper, permitted lower roof height 
movement, enabled maintenance work on the drive unit to 
be carried out at low level and below the shop floor, thus 
minimizing any interference or obstruction in the main shop 
and not withdrawing the shop crane from its routine duties 
Some remarkable installations of underdrive presses in this 
It would seem, 


country have aroused widespread interest 


however, that the improved facilities for maintenance and 





somewhat 


dealing with temporary shutdowns have been 
over-estimated in view of the current standard of reliability 
As a consequence they are, in some quarters, now deemed 
of insufficient importance to justify the 15 to 25 per cent 
higher initial cost of the underdrive press and its installation 
The choice as yet cannot be regarded as finally determined, 
but the signs are that the overdrive press will be used in all 
but exceptional cases 

Although examples were not on show at the Exhibition, 
a modified type of Danly press—in straight-side, overdrive 
or underdrive, single-action and 
merits attention and may be quoted as illustrating the point 
made earlier regarding special provisions for rapid tooling 
changeover. Known as “Quick Die-Change” presses, they 
render the relatively short runs, made necessary by controlled 
economically The press 
permit a die and die to 
Each press 1s provided 


double-action designs 


production planning, feasible. 
uprights are apertured to 
pass into or out of the working area 
with two bolster plates mounted on wheeled, power-driven, 


Bolster and together make a 


Carrier 


heavy-duty carriers carrier 
die-carrier assembly 
Die carriers move on tracks at floor level, arranged at 


right angles to the production flow, and consequently a 
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Set) 


changeover can be effected without removing handling or 
transfer equipment between presses. Loading and unload- 
ing positions are under craneways between lines of presses 
and when the carriers are not being worked they are parked 
partially in the uprights to clear the aisles. The carriers can 
be loaded or unloaded when the crane is available. 

Under push-button control the carrier is moved into the 
working position against positive stops. The carrier wheels 
are then resting on lifter plungers in hydraulic cylinders in 
the press bed. These plungers are retracted to allow the 
carrier to be accurately located over keys and to rest solidly 
on the bed. It is then secured by holding-down bolts. When 
a carrier is withdrawn from the press an interlock circuit is 
broken and the press becomes inoperable. This circuit is 
completed when the other carrier is brought in and correctly 
located and seated. 

When in the loading position, an adaptor plate is bolted 
to the upper half of the die. After the carrier is bolted down 
the slide is adjusted down until it almost contacts the plate, 
which is then clamped to the slide by manual, semi- 
automatic, or fully automatic means. 


Drop hammers 

The range of Lasco self-contained, electro-hydraulic, 
drop forging hammers currently produced by the German 
firm of Langenstein and Schemann AG, of Coburg, com- 
prises eleven hammers with blow ratings of from 4,540 ft-lb 
45,400 ft-lb. Designated Type KH, all incorporate the 
firm’s patented two-height stroke control system. Illustrated 
is the KH 12-5 hammer shown at Olympia; the appended 
number indicates a rating of 1,250 mkg, or approximately 
9,000 ft-lb. Using standard dies the drop height is 39-4 in 
and the tup weight is 25 cwt. Distance between the uprights 
is 18-9in and the tup depth is the same. Total weight is 
28 tons and the overall height above floor level is 16 ft 3 in. 

Housed in the crown, which is flexibly mounted on 
the uprights, the complete electro-hydraulic unit is powered 
by a 22 kW, three-phase, electric motor directly coupled to 
the high-pressure pump. It is equipped with a cooling 
system to maintain the operating oil at its optimum .tem- 
perature. There are no piped connections, all communica- 
uons being established by integral cast ducts. The circuit 
and control system are so designed that the tup motion is 
reversed immediately after impact, irrespective of the 
position of the tup in relation to the total available stroke. 
Top pressure to obtain increased tup velocity is variable 
between certain limits. Chill-cast tup guides, detachably 
mounted in recessed seatings in the uprights, are each in 
two parts. Removal of the lower half-guides enables the 
tup to be withdrawn without the need to dismantle the 
crown. 

Accuracy in forging is largely dependent upon the rigidity 
of the hammer frame and the close alignment of the tup 
guides. On Lasco hammers the uprights have large bearing 
and guide surfaces contacting with the anvil block and are 
displaceable transversely by means of two screw-adjusted 
wedges. The long bolts securing the uprights to the anvil 
block are fitted with packs of spring discs to impart a certain 
resilience. At their heads the uprights are connected 
together by heavy-section tubular distance pieces. 

With the two-height control system, the heights of fall 
for a heavy blow and a light blow are set on two dial selector 
switches on the control column. These switches, which can 
be locked by a key to prevent interference, are controlled 
by side-by-side switches on a mobile pedal control unit on 
an armoured flexible cable. Left and right switches are for 
light and heavy blows respectively, and can be operated 
from either a standing or sitting position, for single or 
repeated blows in any desired sequence. The control system 
operates on 24-volt D.C. and has no mechanical linkages. 
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An electrical failure ensures that the tup is locked. It is 
claimed that die wear is reduced since unnecessarily heavy 
blows are avoided and only the energy required can be 
applied. 

Agents for Lasco hammers are Paul Granby and Co. Ltd, 
39 Victoria Street, London, S.W.1. 


Surface grinder 

Five models of the SBFR rotary-table, surface-grinding 
machine, manufactured by E. and F. Horster, of Solingen, 
Germany, have magnetic work tables ranging from approxi- 
mately 16in to 40in diameter respectively. Illustrated is 
No. 600, equipped with a 24in diameter table. Directly 
driven by a pole-change motor at 1,430 or 2,850 rev/min, 
the wheel spindle is mounted in a horizontal sliding ram 
and hydraulically traversed across the table. The ram is 
massively proportioned, its size being such that any vibra- 
tion excited during grinding is absorbed by its own weight. 





Hérster SBFR rotary table, surface grinding machine 


Ram speed is steplessly variable from 6 to 118 in/min, and 
stroke length and reciprocation are set by means of reversal 
dogs. 

The magnetic table is mounted in a gear unit that bodily 
is raised or lowered in vertical slideways. It can be tlted 
2 deg in a vertical plane containing the wheel spindle axis 
to enable concave or convex grinding to be carried out when 
required. Vertical feed of the table towards the grinding 
wheel can be automatic, with rapid approach, or manual 
by means of a handwheel. The handwheel has a ring 
graduated to 0-001 mm (0-00004 in) and is also fitted with a 
dividing lever, a single depression of which adjusts one 
graduation. 

A special feature of the machine is the use of an Enor 
fluid drive system for rotation of the work table. With this, 
table speed can be steplessly varied from zero to 140 rev/ 
min. A selected rotational speed is set on the control unit 
and thereafter the corresponding circumferential speed of 
the table immediately below the grinding wheel is main- 
tained at a constant linear value under the influence of ram 
movement; that is, the rotational speed of the table is 
continuously increased as the grinding wheel moves from 
the periphery to the centre and vice versa. Thus the surface 
finish of different workpieces, or of different areas of a 
single workpiece, is of a uniform quality. 

The varying speed control can be cut out if desired, when 
grinding large diameter rings of small width, for example, 
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and the table run at the most suitable constant speed 
Splash guards enshrouding the working area can be swung 
back on hinges to give access for loading and unloading, 
and for cleaning the table. Selling agents for these 


machines are Soag Machine Tools Ltd, Lambeth, London 


Gear finishing 

In spite of reasonable precautions and normal care, a high 
rate of production brings certain hazards to such precision- 
machined components as transmission gears and pinions 
Reference is made to the nicks and burrs resulting from 
handling or transfer from machine to machine. These, in 
conjunction with the occasional slight aberrations arising 
from hardening or heat treatment, may necessitate careful 
inspection and time-consuming correction. In order to 
obtain gears that will operate at an acceptable noise level it 
is not uncommon for gears to be matched and lapped in 
pairs. The Model 999 Hard Gear Finisher, manufactured 
by the Michigan Tool Co, of Detroit, U.S.A, is designed to 
finish a variety of hardened spur and helical gears of small 
and medium size on a production basis 

On this machine a toothed, gear-like abrasive wheel is 
rotated in tight mesh with the hardened work gear which ts 
traversed across the abrasive wheel for its full face width 
As the traverse is reversed at the end of each stroke, so the 
direction of rotation is automatically reversed. The tool 
head is mounted on precision roller bearings to reduce 
frictional loads and the head is maintained at a preset, 
counterweighted pressure bringing the tool into 
ment with the work. This pressure can be adjusted to the 
requirements of specific applications. The abrasive tool, as 
a consequence, is protected from shock loads arising from 
severe runout or the occasional heavy nick in a gear. On 
the completion of a finishing cycle of a specific number of 
reciprocations, the tool head moves back automatically to 
give access for unloading and re-loading 

The kinematics of the work table 
tends to retain or enhance any slight crowning of the teeth 
originally generated in the gear. For gears requiring a more 
pronounced crown on the teeth, a standardized crowning 


engage 


traversing movement 


Michigan Model 999 abrasive whee!, hardened gear finisher 
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With this, an adjustable sine bar 


attachment can be fitted 
arrangement controls pivotal motion of the work table as it 
reciprocates the gear across the abrasive tool 


Abrasive tools are of the throwaway type, 
discarded at the end of their useful life. Since they are 
engaged to full depth under pressure they are virtually self- 
dressing as regards form. It is thus merely necessary at 
appropriate intervals to true the outside diameter. Maximum 
diameter of the abrasive wheel is 9} in and work from 1} in 
diameter to 12 in diameter with a maximum face width of 
Sin and a maximum length between centres of 30 in can be 
time, depending on the size and 


finishing 


accommodated. Cycle 
character of the work, is from 20 sec to 3 min 

The machine may be used, after all gears have been sound 
tested, to finish only those having an unacceptable noise 
These components, on retesting for noise, are either 
passed or returned for further finishing treatment. On a 
production basis, it may be convenient to finish all gears 
before sound testing. If desired, the finisher can be supplied 
with a base on which a sound testing unit can be mounted 
Equipment for automatic loading can be applied, the operator 
needing only to fill the loading chute. For full automation, 
work may be fed in from an overhead supply line and a 
could transfer the parts to the next 


level 


contunuous conveyor 


operating station 


Gear deburring 

Many methods and machines have been used to remove 
the troublesome burrs and sharp edges from gear teeth 
Ihe Gearbur machine, introduced by J. Parkinson and Son 
Ltd, Shipley, Yorkshire, makes a new approach to the 
solution of the problem. In operation it is speedy, since 
teeth of a collectively instead of 
individually, and as the tool is an wheel it can 
handle hardened or unhardened work with equal facility 

The gear is mounted on a freely rotating horizontal 
spindle, offset from the axis of a vertical spindle carrying 
the abrasive wheel at the same axial height. This wheel 
is formed on its periphery with a profiled helix to suit the 
The work table is 


it treats all the gear 


abrasive 


pitch and tooth form of the gear 


Parkinson Gearbur rapid deburring and chamfering machine 
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traversed longitudinally so that the gear teeth approach the 
abrasive wheel to contact at an angle of approximately 
45 deg in plan. 

When the gear teeth are brought into mesh with the 
threads of the grinding wheel, operation of a lever switches 
on the 1 h.p. motor which drives the grinding wheel at a 
speed of 2,830 rev/min and, in turn, rotates the gear. 
Further movement of the lever sensitively feeds the gear 
wheel into deeper engagement until all the tooth flanks and 
the bases of the tooth spaces are deburred and slightly 
chamfered. Return of the lever withdraws the gear out of 
engagement and switches off the driving motor. The work 
table is then traversed back by the handwheel and the gear 
is either unloaded or reversed on the spindle for a second 
operation to chamfer the teeth on the opposite side of the 
gear. Only a few seconds are required for a complete 
operation on one side of a wheel. 

The grinding wheel is 8 in diameter and 1} in wide and 
the machine can handle gears up to 11 in diameter with 
teeth of from 25 to 5 diametral pitch. A single profiled 
grinding wheel will deburr and chamfer gears of different 
numbers of teeth providing they are of the same pitch and 
pressure angle. Wheels can be profiled and dressed in a 
suitable screw-cutting lathe using a carbide-tipped form 
tool. Templates for use when grinding these tools for 
various pitches and pressure angles are available. 

Providing a suitably profiled abrasive wheel is already in 
hand, the setting-up time for a new batch of work will not 
exceed five minutes. Floor-to-floor time for each side of a 
gear need not exceed 10 seconds. Right-hand and left-hand 
helical gears can also be processed with a wheel profiled 
to suit the transverse pitch and tooth form. A fan driven 
from the wheel motor at approximately 9,000 rev/min 
draws off dust and swarf produced in the deburring opera- 
tion. The dust is collected in a water settling tank and the 
cleaned air is returned to the shop. 


Strip forming machines 

Multiple-slide machines for automatically forming small, 
and often complicated, components from coiled strip and 
wire stock are capable of very high production rates. Their 
scope has now been extended to considerably larger com- 
ponents by the building of more powerful machines that can 
handle heavier stock material. An example of such 
machines is the Model S.3, the latest and largest addition to 
the Multiform range of forming machines built by Heenan 
and Froude Ltd, of Worcester. This can produce complex 
components from strip, up to 3in wide and in thick, 
up to a blank length of 12 in, at speeds of from 40 to 
120 pieces/min. 

Accurate feeding of the strip is an essential. On the 
reciprocating feed mechanism the stock is gripped by cam- 
operated flat dies incorporating a self-contained locking 
device, thus avoiding sustained thrust on the feed slide. 
Further flat dies hold the strip securely on the return stroke 
of the feed slide. Adequate room is provided on the bed- 
plate for two press units in addition to the standard front 
cut-off. The 30-ton horizontal press unit has a 10in die 
space and can be adjustably mounted along the bed to 
obtain optimum working position. Each of the four slides is 
individually operated by a hardened and ground cam 
capable of exerting a force of 6 tons on the component. Cams 
are of the pick-off type, split for easy removal, bolted to 
keyed-on back plates. 

All four camshafts are interconnected by gearing and a 
flywheel is incorporated in the drive to ensure smooth 
operation. This flywheel can be uncoupled manually or 
automatically so that the stored energy does not have to be 
dissipated in the working mechanism before the machine is 
brought to rest. Controls can be linked electrically to ensure 
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an automatic stop under such eventualities as short feeding, 
buckling of strip, or running out of stock. Differing from 
earlier Multiform models, the flywheel is located at the left- 
rear of the machine, improving the operator’s access to the 
tooling layout. 

Of another range of coiled-strip forming machines, the 
U.S. Multi-Slide series, two models are now built in Britain 
by Alltools Ltd, of Brentford, London, and marketed by 
Rockwell Machine Tool Co. Ltd, of London, N.W.2. The 
larger of these, No. 35, has a stock capacity of 3 in width 
by ,: in thickness and the maximum length of feed is 13 in. 
It is powered by a 7} h.p. motor, driving through a variable 
speed unit and vee belts to a flywheel and thence by a 
friction clutch to the main shaft. The clutch can be dis- 
engaged by a stop button or automatically through a system 
of safety switches. An electrically operated brake is applied 
simultaneously with clutch release. Operating speeds range 
from 40 to 160 strokes/min 

On this machine, in addition to the four forming slides 
mounted in hardened and ground steel ways, up to four die 
heads can be used. Each head carries a die set in which 
are mounted tools for such operations as piercing, trimming, 
extruding, shearing, preforming, or cutting off. If required, 
a 100-ton toggle press can be used simultaneously with two 
die heads, giving a total available force of 180 tons. A flat- 
strip stock straightener, supplied as standard equipment, is 
of the hinged type with individually adjustable rolls. 

Die heads, forming slides, cut off, and stripper mechanism 
are all actuated by cams mounted on four mitre-gear 
connected shafts extending around the machine bed. A 
wide variety of auxiliary equipment is available, some items 
being intended for the performance of an additional opera- 
tion in order to avoid the necessity of secondary handling. 


Cold forming 

Numerous small to medium-sized parts that formerly 
were machined from bar stock on capstans or automatics 
are now cold-formed at lower cost by what has been termed 
“chipless” production. The method is not without limita- 
tions, mainly in respect of the properties of the material, 
the method to be employed, and stress and consequent 
serviceable life of the tooling. If the heading ratio (free 
heading length to stock diameter) exceeds 1-8 the operation 
must be divided into two or three stages to avoid buckling. 
Extrusion is particularly suitable as the forces are com- 
pressive and are exerted in two axes. Relatively difficult 
parts may be formed by a combination of heading and 
extruding operations. Gear tooth profiles can be produced 
by a trimming process and eccentric details by a coining 
operation, 

Specifically designed for cold forming operations, using 
both heading and extrusion processes, is a series of four 
“Boltmaster” fully automatic, four-stage, transfer-type 
forging presses manufactured by Maschinenfabrik Peltzer 
and Ehlers, of Krefeld, West Germany. (Selling agents are 
Rockwell Machine Tool Co. Ltd, London, N.W.2.) The 
largest of these, weighing approximately 60 tons, can 
produce components up to 10in long by heading or 6} in 
long by extrusion. Maximum stock diameter is 32 mm. 
Illustrated is a smaller model, GB 100, handling wire up to 
16mm diameter and producing parts up to Sin and 2} in 
long by heading and extrusion respectively. Operating 
speed is from 70 to 90 stroke/min. 

Stock is fed by power-driven rolls through a two-way 
straightener to the cut-off station. The blade places the 
cut-off blank in a swivelling fixture that turns it through 
90 deg into the pressing direction and then inserts it in the 
holding device of the first transfer arm. This arm holds 
the blank in front of the first die station until it is thrust 
into the die by the advance of the punch on the main slide 
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On the completion of the stroke, a cam-actuated ejector 
pin slides the blank out of the die and into the holding 
device of the second transfer arm. This sequence is repeated 
up to the last die station, where any necessary trimming 
is effected. By the method employed, the trimmings are 
positively held until both scrap material and finished parts 
are discharged by way of separate chutes. 

The main slide arms run in long guideways permitting 
accurate alignment of the tools, which are mounted in a 
single, adjustable block. Tools and dies are accessible and 
can be rapidly changed. All operations are visible to the 
operator. Safety limit switches stop the machine through 
a friction clutch should a part fail to be ejected and prevent 
a transfer arm reaching its end position. 

A wansfer-type cold forging machine built by Greenwood 
and Batley Ltd, of Leeds, has four die stations arranged in 
horizontal instead of vertical sequence. Weighing approxi- 
mately 19 tons, its nominal capacity is 4 in diameter x 3 in 
under the head, but the cut-off capacity is :% in diameter 
in order to permit double or wiple extrusion if necessary. 
Maximum and minimum cut-off lengths are normally 44 in 
and } in respectively. Output is at the rate of 100 blanks/ 
min. The machine is frequently used for the production of 
engine valves and can operate on the appropriate alloy steel 
wire stock, 

Drive is by a 20 h.p. 1,400 rev/min motor of the slip ring 
type, mounted on the top of the machine, through vee belts 
to a flywheel and clutch unit on a transverse drive shaft 
The other end of this shaft carries a double-helical pinion 
engaging a gear wheel on the main crankshaft. Wire stock 
is drawn through straightening rolls by feed rolls that are 
driven through a roller friction clutch. Cut off and carry 
over to the first die station is by an oper blade, with a cam- 
operated transfer finger to retain the blank. The blanks 
ire carried from station to station by fingers operated by a 
rack and pinion mechanism. Fingers are individually 
adjustable and can be swung up from the die cavities for 
tool setting. 

All four punches are of the same dimensions, 2} in 
diameter * 5} in long. Dies would normally be of the 
built-up type in sleeves having external dimensions of 3; in 
diameter X Sin long. Both punches and dies are fitted with 
cam-operated ejectors. If a trimming operation is required 
it is performed at the fourth station. In that case a 
trimming die is used and the trimmed component is dis- 
charged through the slide. 

Micro-switches are fitted to the transfer devices, the 
punch ejectors, and the die ejectors. In the event of a 
tooling failure the machine is stopped almost instantaneously 
by the motor plug brake in conjunction with a powerful 
band brake on the drive shaft. 
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Turret milling machine 

A machine that enjoys a considerable reputation in the 
U.S.A. by reason of its versatility, the turret miller manu- 
factured by Bridgeport Machines Inc, of Connecticut, is 
now built under licence in Britain by Adcock and Shipley 
Ltd, Leicester. Between the years 1951 to 1958 production 
in America was raised from 28 to 125 per week. 

The machine has a one-piece column and base, with a 
vertical slide at the front to carry a normal knee, cross slide 
and table. On the top of the column there is machined a 
circular face and bore on to which a turret is mounted. 
This turret carries in a suitable slide a ram with provision 
for mounting power-operated heads on both ends. One 
end of the ram has a swivel mounting which by worm and 
wheel provides an angular adjustment in a vertical plane 
about an axis normally parallel with the table movement. 
The head itself is provided with an adjustment in a vertical 
plane by worm and wheel about an axis normally at 90 deg 
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to the direction of the table movement. This end usually 
carries a 1 h.p. heavy-duty milling head with eight speeds 
from 62 to 2,265 rev/min, three reversible power feeds, 5 in 
quill travel, and lever feed by hand as well as a wheel 
for slow hand feed. The other end of the ram is provided 
with a mounting permitting swivelling in a horizontal plane, 
and a variety of attachments can be mounted there, being 
brought into use by rotating the turret through 180 deg. 

Movements available in addition to the normal table, 
cross slide and knee are, therefore : 
1. Angular movement of the turret in a horizontal plane. 
2. Longitudinal movement of the ram by rack and pinion 
in the turret. In conjunction with “1”, this enables the 
spindles of the heads to reach all over the table, covering 
an area approximately 70 in X 20 in. 
3. Swivelling of head by worm gear in a vertical plane about 
an axis at 90 deg to ram movement, permitting milling, 
drilling and boring at angles to the table movement. 
4. Swivelling of head by worm gear in a vertical plane about 
an axis at 90 deg to the axis of the other swivelling move- 
ment, allowing machining at angles to the cross slide 
movement and, in conjunction with “3”, machining at 
compound angles. 

The range of alternative and supplementary attachments 





Bridgeport turret milling machine, by Adcock and Shipley 


is most extensive. A lighter, } h.p. milling head has six 
speeds up to 4,000 rev/min and 3} in travel. Two heads, 
with } h.p. and } h.p. drive respectively, have fixed spindles, 
and each can be fitted with right-angle attachments for such 
jobs as milling pockets in cavities. Profile milling, hydraulic 
copying, slotting, cherrying and co-ordinate drilling can be 
arranged, and the latest innovation is a T-ram, on which 
up to four heads or three heads and a tracing attachment 
can be mounted. This allows up to four components to 
be machined simultaneously. 

Being primarily intended for small-quantity work, the 
machines are commonly arranged for hand feed only. A 
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power-feed unit for the table is available, however, either 
as initial equipment or for the ready conversion of existing 
hand-feed machines. Standard table size is 42 inX9in 
giving 30 in traverse, but optional table lengths are available. 
Cross traverse is 12 in and movement of the knee 16 in. 

British-built machines are for sale throughout the world, 
except for the Americas and Japan. In the United 
Kingdom machines will be sold by Adcock and Shipley 
Ltd, and also by Catmur Machine Tool Corp. Ltd, 
Lancaster Road, London, W.11. 


Double-side grinding machines 

A specialized high-production machine for grinding both 
sides of relatively shallow workpieces is manufactured in 
four sizes by Diskus Werke AG, Frankfurt am Main— 
Fechenheim, Germany. The model illustrated is Type 
DDS 600, which has 24in diameter grinding wheels and 
will admit work up to 8in wide and 2}in deep. These 
machines, there are two smaller and one larger models, are 
arranged with opposed, contra-rotating vertical spindles, and 
the work is fed between the wheels continuously from left to 
right. Although work can be loaded manually, it is usual to 
fit a vertically stacking magazine from which individual 
parts are picked off successively by a conveyor belt and 


Diskus DDS 600 automatic, double side grinder for shallow components 


delivered between a pair of spring-loaded feed rollers. These 
push the workpieces between the grinding wheels at a 
predetermined rate of feed which is infinitely variable 
between 4 and 40 ft/min. On emerging from between the 
wheels, the finished component is delivered by way of an 
inclined chute to a collection bin. Throughout the traverse 
across the machine, the work is guided between tensioned 
steel tapes. The pitch of these tapes is readily adjustable to 
suit the width or diameter of the work being processed. 
Wheelhead spindles run in adjustable roller bearings, and 
large diameter quills are used instead of slideways for vertical 
adjustment. In-feed increments can be as low as 0-000] in. 
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The upper spindle head is adjustable in normal vertical 
planes to permit setting for parallelism of the two grinding 
wheels. Spindle motors are housed in the machine column 
and drive the spindles through multiple vee-belts. 

Grinding wheels are of the solid type with moulded-in 
nuts to permit their direct bolting to the steel carrier discs 
and can be used down to a relatively shallow depth with a 
minimum amount of waste. Coolant is fed through a small 
central bore in each wheel 

Work can consistently be held to close limits of accuracy 
while maintaining high rates of production. One operator 
can, of course, tend several machines. Typical components 
handled on these machines are bearing rings for ball or 
roller races, circlips, packing discs, thrust washers, piston 
rings, clutch discs and friction material-faced clutch discs 
Typical production rates for a piston ring 2} in diameter, 
finish ground by the removal of 0-004 in stock, are approxi- 
mately 5,000 Another piston ring, 3:6 in 
diameter, is ground in two passes. The first pass removes 
0-016 in and the second, finishing, pass removes 0-004 in 
The rate for the complete operation is approximately 
1,800 pieces/hour. With both of these examples accuracy is 
maintained closer than 0-0002 in for flatness and parallelism 

An alternative version of the Diskus machine is fitted with 


pieces /hour 





New Loudon planer with high speed milling head 


a rotating work table. This also is provided with 
a magazine feed, the workpieces being delivered directly into 
suitable apertures in a guide disc and automatically ejected 
after passing between the grinding wheels Agents for 
Diskus Werke machines are Rockwell Machine Tool Co 
Ltd, Edgware Road, London, N.W.2. 


Planing machine 

Considerable interest was aroused by a new Loudon 
planing machine built by the Scottish Machine Tool 
Corporation Ltd, of Glasgow. Its outstanding features are 


the adoption of the closed-loop type of Ward-Lconard drive 
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and the introduction of a self-contained milling head which 

can be mounted on the standard tool box slides. It thus 

breaks new ground, falling into a category intermediate of 

a planing machine and a plano-miller. Its function as a 

normal planing machine is not thereby impaired. 

Advantages of the new drive system over the conventional 
arrangement include : 

1. Wider speed range of motor, giving freer selection of 
speed appropriate to the work undertaken, whether 
planing or milling 

2. Constant torque throughout the speed range 

Maintenance of cutting speed under fluctuating load 

4. Shockless reversal of table under controlled torque 
conditions 

5. More rapid acceleration and deceleration of table, 
making for shorter cycle time 

6. Simpler circuitry, reducing maintenance. 

The design of the milling head is based on the use of a 
small diameter, carbide-tipped cutter rotating at high speed 
to permit a rapid table feed to be maintained. Thus large 
horse power values can be absorbed in cutting and the time 
required to machine a surface becomes comparable to that 
taken by plano-milling machines. Powering the head is 
a special two-speed motor, rated at 40/20 h.p, with an 
extended spindle supported in precision-grade Timken 
bearings. The cutter, or its adaptor, is mounted directly 
on the spindle nose, and consequently there can be no 
transmission losses and no gearing backlash that could 
cause tool chatter. Power supply is brought in by way of 
a simple plug-and-socket connection. 

Spindle speeds are 700 and 350 rev/min, the speed being 
selected by suitably interlocked push buttons operating a 
direct-on-line starter. Cutters may range from about 3 in 
to 7 in diameter according to the duty, and table feed rates 
may be approximately 4ft/min for roughing cuts and up 
to 8 or 10 ft/min on finishing cuts. 
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Front-operation chucking automatics 

Shown for the first time were two new chucking auto- 
matics by Pittler Maschinenfabrik A.G. of Langen b. 
Frankfurt am Main, Germany. They were of the same 
capacity, turning work up to 9-lin diameter, but were 
arranged in single- and double-spindle versions, designated 
Pifat and Pidofat models respectively. 

For large batch production the single-spindle machine 
can be equipped with loading and unloading devices, as 
illustrated, to make possible fully automatic operation. This 
comprises two electro-hydraulically operated pick-up arms 
positioned respectively to the left and right above the 
spindle. The left arm picks a workpiece from a loading 
rack, swings it into position, and places it in the chuck. The 
chuck closes automatically, the arm withdraws to clear the 
spindle, and the work cycle commences. When the cycle 
is completed, the right arm picks the finished work from 
the chuck and deposits it in the discharge rack for transfer 
to the next adjacent machine. 

The Pifat model has a turret slide with three index 
positions and intermediate stops for easy access to the chuck 
when manually loading or unloading. Speeds and feeds are 
individually preset for each index position. To the left 
of the turret slide is a cross slide that can be operated under 
any one of six different programmes selected by means of a 
plug-in switch block. These programmes include longi- 
tudinal and face copying in two directions and L-shaped 
and rectangular routines. 

The spindle, driven by an 8 h.p. motor (or a 134 h.p. unit 
for high-duty operation) has eight speeds from 56 to 
1,400 rev/min controlled from the turret slide. Feed move- 
ments of slides, operated hydraulically under electrical 
control, are steplessly variable from 0-3 to 15-7 in/min. If 
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Pittler Pifat single-spindle, front operation, chucking automatic 


required a hydraulic longitudinal copying attachment can be 
fitted to the cross slide. 

On the Pidofat two-spindle machine, each unit is func- 
tionally independent. It is intended for the successive 
machining of each face of a workpiece without intermediate 
stacking. The left-hand spindle has a turret slide and an 
overhead cross slide, while the right-hand spindle has a 
compound slide and an overhead cross slide. All sliding 
tables can be programmed by plug-in switches and all can 
be fitted with copying attachments. 

Agents for Pittler tools are B.P.S. Machinery and Spares 
Co. Ltd, 245 Knightsbridge, London. 


Second-operation machines 

The extensive range of second-operation machines 
developed by the Economy Engineering Co, of Willoughby, 
Ohio, U.S.A, is handled by Funditor Ltd, 3 Woodbridge 
Street, London, E.C.1, and some models, including the 
“shaving” machine illustrated, are now built in Britain. All 
are fully automatic machines for the rapid finishing of mass- 
produced parts of basically cylindrical shape that can be 
hopper fed. An exception is a special semi-automatic 
machine arranged for the manual loading and unloading of 
parts that by reason of their shape cannot be fed from a 
hopper. 

Typs LS-3600, illustrated, is the smaller of two shaving 
machines and can handle work having body diameters up to 
4in. and lengths under the head from } in to 4} in. It can 
perform such operations as facing, turning, chamfering, 
grooving, necking, knurling, burnishing, and cutting-off on 
a wide variety of component parts for the automobile 
industry. These include valves, tappets, gudgeon pins, 
shackle bolts, cylinder head bolts, ball studs, wheel studs, 
and similar items, which are handled at production rates of 
from 800 to 2,400 per hour. 

In construction, the machines are unorthodox. All the 
working mechanism is located above the bed to facilitate 
maintenance, rapid adjustment, and lubrication. Tools are 
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carried by rocking levers mounted in honed, hardened steel 
bearings and the cam rollers, of hardened and ground tool 
steel, have eccentric bushings which provide a coarse tool 
adjustment. Fine adjustment is obtained by moving the 
cam, ground on its periphery with a 5 deg taper, along a 
threaded cam sleeve. Individual variable-speed drives to 
the spindle, mounted in tapered roller bearings, and the 
camshaft provide a steplessly variable range of speeds and 
feeds from 800 to 2,400 rev/min and 14 to 40 rev/min 
respectively. 

In operation, the workpieces are fed from a hopper to a 
carrier slide from which they are released singly, picked off 
by feed fingers and transferred to the spindle collet which 
is closed automatically. The are fed in by their 
individual cams in appropriate sequence and, on completion 
of the machining cycle, the collet opens and the finished 
workpiece is ejected into a discharge chute. 

The larger machine, Type S$-4300, is of similar design and 
has a work capacity up to 1-01in diameter and a length of 
6-0in under the head. Its production rates are from 450 to 
1,800 pieces/hr 


tools 


One operator can tend several machines 


Twin-head precision lathe 

Reference has been made in an earlier issue to the per- 
formance of the small Kummer double-spindle lathe for 
disc-like parts up to approximately 3} in diameter.* At 
Olympia, Gaston E. Marbaix Ltd, London, S.W.11, the 
British agents for the manufacturers, Kummer Fréres S.A, 
of Tramelan, Switzerland, exhibited the latest Model K-20 
This is a logical development of its predecessor, Model 
MR-6020, over which it possesses a number of significant 
advantages. 

Using a special speed cam, two speeds are available at the 
spindle during a single cam cycle. The changeover is auto- 
matic and enables large and small diameters on the work 
to be cut at favourable speeds. On some components this 
feature can reduce production times 

Instead of a mechanical type variable speed gear and a 
mechanical clutch system the new model has D.C. motors 
and selenium rectifiers which give stepless variation and 
also supply braking effort. Spindle speed can be varied 
while running. The motors are rated at 2-2 or 2-8 h.p. 
instead of 1-25 or 2-0 h.p. and twin instead of single driving 





Economy LS-3600 high speed, fully automatic, shaving machine 


Cam-operated lever-mounted tools on Economy machine 
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Kummer K-20, double-spindle, automatic cycle, precision lathe 


belts are used. Ten speeds are provided for the camshaft. 

Independent drives to spindle and camshaft have been 
discontinued in favour of driving the camshaft through the 
spindle. Should the spindle be overloaded and stop, the 
cam operating a tool slide will also stop and thus prevent 
damage arising. Furthermore, an increase in spindle speed 
will increase cam speed and thus reduce cycle time. Another 
device now fitted reduce cycle time; a cam 
accelerator that raises the operating speed of tool slides 
during idle or non-cutting time. 

To reduce setting time when changing over from one 
batch of work to another or when the need arises to regrind 
tools, the slide is furnished with a detachable base plate on 
which the tool blocks are mounted. One base and 
assembly can be removed and immediately another assembly, 
set up in the tool room, can replace it. 

A further selection of tools shown at the Machine Tool 
Exhibition will be reviewed in a subsequent issue. 


tends to 


tool 
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Recent German Publications 


Brief Reviews of Current Technical Books 


Versuche zur Ermittlung der giinstigsten Konstruktion von 
Kraftfahrzeugbremsen hoher Dauerleistung. (Tests to 
Determine Most Advantageous Designs of Vehicle Brakes 
for High Continuous Output.) Deutsche Kraftfahrtfor- 
schung und Strassenverkehrstechnik, No. 121. 

In German, by Otto Bode, Prof. Dr. Ing. and Harro Dorner, 


Dipl. Ing. 
Diisseldorf: VDI-VeRLAG G.m.B.H. 1958. 11} 8} 26 pp. 


Price D.M. 15.20. 

This report deals with tests carried out, at the Vehicle Research 
Institute of the Technical High School at Hanover, at the 
request of the Federal Ministry of Transport. It is a continua- 
tion of the extensive rig tests previously discussed in Report 
No. 117. Increasing loads and speeds lead to greater demands 
being imposed on brake components, particularly when dealing 
with continuous brake applications down long gradients. In 
these circumstances, the thermal capacity of the brakes depends 
upon their ability to dissipate heat to the ambient air, the thermal 
conductivity of the material and the ability of the components 
to store heat during intense applications of short duration. 

In the report under review are given the results of rig tests 
carried out to ascertain the thermal capacity of the brakes when 
subjected to an application of 20 minutes duration, the intensity 
of application being just below the level that could be dangerous 
to the components. These tests were carried out on ten types 
of drum brakes, and also with two types of disc brakes, one 
with radial vanes, and the other with curved 15 mm wide cooling 
vanes cored in the cast discs. All the different brake types are 
illustrated and their leading dimensions are conveniently 
summarized in a table. The test procedure is briefly described 
and the results of tests are dealt with in detail by the use of 
numerous graphs, which add much to the value of this 
interesting report. 

In conclusion the authors deal with tests carried out to 
ascertain the thermal performance of the disc brakes under actual 
operating conditions when installed in a Ford tvpe 12 M car. 
The results of the tests are summarized at the end of the report, 
where the valuable and interesting points brought out are of 

particular use to brake and vehicle designers. In general, the 
body of the report contains much useful information. It would 
be particularly interesting to consider the possible correlation 
between theoretical considerations, briefly dealt with in the July 
1956 issue of Automobile Engineer, with the results obtained 
by the authors of this report. 


Vergleich verschiedener Verfahren zur Feststellung der 
dynamischen Radlasten. (Comparison of Different Methods 
for the Determination of Dynamic Wheel Loads.) Deutsche 
Kraftfahrtforschung und Strassenverkehrstechnik, No. 131. 
In German, by O. Bode, Prof. Dr. Ing, P. Ochner, Dr. Ing, 
P. Koessler, Prof. Dr. Ing, H. V. Bruchhausen, Dipl.-Ing, 
M. Mitschke, Dr. Ing. and W. Becker. Dipl.-Ing. 
Diisseldorf: VDI-VerLaG G.m.b.H, 1959. 112 « 8}. 
Price D.M. 21.50. 

Interest shown by road and vehicle designers, and the govern- 
ing authorities, in the interaction between vehicles and road. in 
terms of dynamic loads and their effect on road damage, has 
resulted in the development of a number of load measuring test 
procedures. At the Aachen Technical High School, the loads 
are measured by the acceleration at the axle and chassis. whilst 
at the Brunswick Technical High School, the load is obtained 
by measuring tyre deflection by determining the change of 
capacitance between the road surface and a probe extending 
downwards from the axle. The Hanover Technical High School, 
on the other hand, determines the dynamic load in terms of axle 
distortion. 

In the first part of the report, by Bode and Ochner, tests 
carried out to determine the comparability of results obtained 
with these three different methods are dealt with in considerable 
detail. The results are critically examined and attention is drawn 
to the possible degree of inaccuracy and the pitfalls that might be 
encountered with each system. Next, Koessler and Bruchhausen 
deal with comparative tests on the methods developed at the 
Darmstadt, Munich and Brunswick Technical High Schools. In 
the first, use is made of suitably strain-gauged wheel hubs, while 
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in the second, the dynamic load, in terms of lateral bulging of 
the tyre, is recorded by means of rotary potentiometers operated 
by probes carried on a frame surrounding the lower portion of 
the wheel. The third, the Brunswick method, is identical with 
the first. Again the results of the tests are considered in detail 
and the advantages and disadvantages of the different methods 
are conveniently summarized in tabular form. 

Finally, Mitschke and Becker deal with tests carried out to 
compare results obtained by using the Brunswick and Munich 
load-measuring methods, and also an earlier Brunswick method, 
in which the dynamic load was determined by measuring lateral 
tyre bulging in terms of capacitance change between the tyre and 
a probe carried at some distance from it, and mounted on the 
axle. The results, which are considered in some detail, lead to 
the conclusion that a good correlation has been achieved and 
that the three methods are substantially equally reliable. It is 
becoming obvious that the increasing traffic density, in terms of 
numbers of vehicles and the proportion with heavy axle loads, 
will make it highly desirable to extend the scope of research to 
the interaction between vehicles and road with particular 
reference to design parameters such as sprung and unsprung 
masses and inertias, the characteristics of springs and tyres, and 
damper characteristics. In these respects, this report will be of 
considerable assistance so far as the determination of dynamic 
loads is concerned. 


Uber die Seitenfuhrungskraft von Personenwagen—Reifen. 
(On the Side Force of Automobile Tyres.) Deutsche 
Kraftfahrtforschung und Strassenverkehrstechnik, No. 133. 
In German, by F. Gauss and H. Wolff. 

Dusseldorf: VDI-VeRLAG G.m.b.H, 1959. 11} 8}. 26 pp. 
Price D.M. 17.50. 

Since the lateral stability of fast motor cars is to a great extent 
determined by the relevant tyre characteristics, it is of impor- 
tance to ascertain the effect of tyre design features and air 
pressures upon tyre characteristics affecting factors such as 
cornering forces and skid resistance. To facilitate these investiga- 
tions, a suitable test rig was built at the Research Institute for 
Motor Car Engineering and Vehicle Engines, at the Technical 
High School, Stuttgart. A considerable number of tyres have 
been tested there at the instigation of the German tyre industry 
and the Federal Ministry of Transport. The report deals with 
the test rig and its instrumentation, and the preliminary tests 
carried out to clarify the influence of certain variables such as 
drum surface finish and speed. It then gives the results of tests 
carried out on very small tyres, for miniature cars, and on tyres 
ranging from 13 in to 16in diameter. In the work there is a 
wealth of information presented in the form of some eighty 
graphs of tyre characteristics. 


Massnahmen gegen Belastigung und Gefahrdung durch 
Abgase von Ottomotoren. (Measures to Combat Annoyance 
and Danger due to Exhaust Gases of Otto Engines.) 
Deutsche Kraftfahrtforschung und Strassenverkehrstechnik, 


No. 128. 

In German, by H. Hontschnik, Dipl.-Ing, 
Dipl.-Ing. and A. Reuter, Dr. 

Diisseldorf : VDI-VERLAG G.m.b.H, 1959. 114 
Price D.M. 23.50. 

This report was prepared by the Battelle Institute, Frankfurt, 
at the request of the Federal Ministry of Transport. It is a 
summary of the present state of knowledge of the subject, and 
is an endeavour to avoid unnecessary duplication of effort. 
Consequently, the subject matter is divided into five broad 
subjects: they are, applied investigations relating to the analysis 
of exhaust gas, the composition of exhaust gases, secondary 
manifestations of exhaust gases and their components in the 
atmosphere, methods of influencing exhaust gas composition, and 
a discussion of promising research work likely to eliminate the 
implicit dangers and annoyance caused by petrol engine exhaust. 
Each sub-heading is a reference to a paper previously published : 
some 260 are briefly reviewed in the last 16 pages of the report, 
by Miss Ursula Mayer, although her name does not appear 
under the title of the report. The whole work is a thorough and 
useful summary of the development in this field up to 1959. 


R. Marterstock, 
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For smooth reliable driving ... 


HOFFMANN 





Higher speeds—greater power — 


a 


neers improved efficiency—extreme de- 
Tf pendability. Year after year the motor 

’ industry competes within itself, 
striving to keep apace with the re- 
lentless march of progress. Hoffmann 
bearings, too, keep abreast of 
progress, and their service and per- 
formance are matched to the ever 


increasing demands made upon them. 


... the best name for BE e5 GS 


THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 
69 


Telephone: 3151 (seven lines) Telegrams: Hoffmann, Chelmsford, Telex 
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“~ IMPA 


Regd. Trade Mark No. 719,268 
Cr cite arta ya - 3 Z on ee 
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FOR SHAFTS ROTATING AT 
HIGH SPEEDS COUPLED WITH 
HIGH FLUID TEMPERATURES 
AND PRESSURES 





ilustrated is a sectional view of 





a C.B.A. type seal with contact ring 





Catalogue supplied on request 


CHARLES WESTON & CO. LED. 


IRWELL BANK WORKS, DOUGLAS GREEN, PENDLETON, SALFORD 6 
TELEPHONE: PENDLETON 2857, TELEX: 66-255 


\=Tideellel: lel leslie ae llel-liclaMi-t Bet) 'Melal>lolalial*licisiaeam er: aE | Teiex 2.2682 
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We are specialists in the manufacture of precision 

and standard fasteners for the Motor Industry 

NEWALLOY - Wheel Bolts, Wheel Studs. 

NEWALLASTIC - Cylinder Head Studs and Bolts, 
Connecting Rod Bolts, etc. 

NEWALLEX Induction hardened Spring Shackle 
Pins and Bolts. 





2 is 
Standard bolts and nuts supplied in “R”, “T”, — sexteaiee 
ce 


ce 


and “V” quality, and other Alloy Steels. weer 


5 
s 
<a 


Group of typical components, 
as supplied to the leading 
motor car manufacturers. 
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Cast 
with 


Precision 












% Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


* Engine blocks and cylinder heads 
in high duty iron. 


Castings of the highest quality in the 
desired quantities at the right time. 


¢ The greatest technical experience 
augmented by quality control 
of production. 





Automatic Transmission Turbine 
Blades require no hand polishing 
and vary in thickness 

from 0°375” to 0°040”. 

Aluminium Casting produced 

by combination of Shell, 
Plaster and Die methods. 








STERLING METALS LTD 


PHONE NUNEATON 4221 TERMET 
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HE 


MAKES 
SHORT WORK 


* , = IG Not really difficul l he grinder he is using requires 


| effort. Ample power and con 


he minimum ol 


J OBS Stant grinding speed go a long way to increase output 
and reduce physical effort, and when Hicycle production 
up to 50°, each shift are nothing unusual. 


tools are used, increases of u 


There is virtually no speed drop under load and faster work is the result. 
Ask for a catalogue describing the wide range of Hicycle production tools 


including angle grinders with cut-off wheels 


“CON Som IS FAGT...cee<)Y FAST! 


fote] ite] Mie? wa sem), 1-38). 7 wale 


DAWES ROAD:-LONOON : S.W.6 


cr aac" 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED 
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I see it's smaller but... 


... What odds is that to me? What difference does it make under 

the bonnet? Well, it gives you more room there for one thing. It’s 
lighter for another. The four-cylinder job which will handle a 6 litre 
engine weighs only 12 lb. 13 oz. And it’s made entirely from steel — 
the body machined from bar stock. But if you still think this 

has more to do with engine manufacturers don’t forget that 

users like yourself have been asking for smaller, lighter injection 
pumps for years. Many people have had a crack at making one. 
But this job is an in-line pump...and 25 years experience with 


in-line pumps went into its designing and making. Its name? 
The Simms Minipump. 





SIMMS MOTOR UNITS LIMITED, EAST FINCHLEY, LONDON, N.2. 
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One man and one hundred nuts 


How long should it take him to fix them? 


According to accepted engineering practice* it would take a worker 
as long as 197 minutes to assemble 100 5 16” slotted nuts and split pins. Yet the same 
man would take a bare 40 minutes to assemble an identical number 
of Simmonds 5 16” Nyloc self-locking nuts 
Common sense says that it pays to use Simmonds self-locking nuts every time 
when assembly costs run as high as they do today. In fact, with average labour costs 
and overheads, there are savings of over 42 - on every hundred assemblies 
and over £2,000 on every hundred thousand assemblies. Why not call in 
Simmonds to carry out a completely thorough costing of your assembly operations 
Our 16 mm Nyloc colour film is available for showing in your factory 


All times shown are based on “‘The Handbook of Standard Time Data for Machine 
Shops” by Haddon & Genger, published by Thames & Hudson Limited, London 


time saved is 


money savead ~=©S PMMONDS SELF-LOCKING NUTS 


SIMMONDS AEROCESSORIES LTD - TREFOREST - PONTYPRIDD - GLAMORGAN a - nen it Firth Cleveland Grour 
Branches: London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, Ballarat, Sydney, Johanne ur i1sterdam, Milan, New York, Mannheim and Brusse 
CRC 43N 
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Deserves an AID finish? Yes, we're as 
confident as that. The best products are 
finished with AID equipment. 


We've good reason for confidence too. 
Shirtsleeve experience linked with brilliant 
design techniques has made AID equip- 
ment the best available. Every 
piece of AID equipment does 
its job just as swiftly and 
smoothly as that job can be done. Keeps 
on doing it, too, for years and years. 


The AlD range comprises spray guns, 
compressors, pressure feed containers, 
spray booths everything that goes 
towards making a complete finishing 
system. We'll plan installations, too, or 
advise you on the best equipment for 
This part of our service 
all you need do is ‘phone 


your needs. 
comes free 
or write to us. 


Why not do it today? 





SPRAY GUNS 
COMPRESSORS 
BOOTHS 


AND EVERYTHING 
THAT GOES WITH THEM 








AIR INDUSTRIAL DEVELOPMENTS LTD. 
Aidspray Works - Shenstone - Nr. Lichfield - Staffs 
Phone: Shenstone 341 5 Grams Aidspray, Shenstone 


Canadian Office: Air industrial Developments (Canada) Ltd 
P.O. Box 73, Willowdale, Ontario. Canada Tel: BA 1 2677 











good 


design deserves 
an A.I.D 
finish 

CS 


od 





A.1.D SPRAY BOOTHS 


What kind of manufacturer comes 
to AID for spray booths? Every 
kind, big or small, concerned ina 
variety of industries. Our 
Engineers will gladly analyse your 
requirements and plan, select, 
co-ordinate and install complete 
finishing systems or individual 
units. 
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Among the most prized possessions 
of resourceful engineers -QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH ROAD, SHEFFIELD 13. PEL: SHEFFIELD 49371/6 
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SOLELY MANUFACTURED IN GREAT 
“BY BRITISH RUBBER ¢ 






POWERGRIP SOLVES A MAJOR DRIVE 
PROBLEM ON THE NEW REAR-ENGINE B.R.M. 


A recent issue of Autocar describes how two PowerGrip Teothed 





Belts were used in the 2} litre B.R.M. to connect the twin magnetos 


with the camshafts. These PowerGrip belts provide split second 


Drawing by courtesy of Autocar 


timing at 4,000 r.p.m. and, says Autocar,"....have the added advan- 


Only Powerbpip offers all these advantages tage that any vibrations from the crankshaft or timing gears are 


absorbed by the belt and so are not transmitted to the magnetos”’. 


%* Non-slip transmission *% Widest range of speeds 

No lubrication required 0-16,000 r.p.m. A racing car demands the optimum performance from every one 

we * Freedom from initial : 3 

3% Minimum backlash + ‘onan of its components — and PowerGrip more than meets this stringent 
ion 


% Light weight ; _ nsunenmenaer 4 — atihiten W ada : te s 
: 3 High mechanical efficiency test for accuracy and dependability. For hundreds of products as 
* Compact design ee , a ee eee eae ms oe oa es 
ba 3 Constant angular velocity far ranging as diesel electric generators to kitchen appliances, 
oa é loa . . = —r ‘ 
ree eee * Quiet operation you'll find PowerGrip providing the perfect answer to precision 
capacities from 1/100th uy . 5 


to over 600 h.p. *& Maximum economy transmission. 





























ALSO WORLD FAMOUS FOR: OIL, AIR, STEAM & WATER HOSE Wi & & S & uw & b e r 
CONVEYOR BELTING DOCK FENDERS EXPANSION JOINTS H T Noreh Brit R ‘ e ted 
| ABBey 5619 


Exy Rubber Internat eat 8B 


62/64 HORSEFERRY ROAD, LONDON, S.W.! 
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Advanced Techniques 


Engineers who habitually think in terms of advanced techniques 
know that epoxy resin dies offer savings in the cost of tools, 
whether for prototype, pre-production or short runs. 

The punch and die shown are used by Ransomes Sims & Jefferies, 
Ltd. for pressing casings for one of their latest types of lawnmower. 
The final die and punch comprise low-cost cores faced with 
Araldite epoxy resin. This system provides press tools which are 
easily and quickly made, and cost less, so that Araldite tools show 
great economies in comparison with traditional metal equivalents. 
Production runs exceeding 8,000 pressings have been achieved 
with dies made from these materials. Modifications are simple 

and can be conveniently effected. May we send you our 

book “‘Araldite Resins for Tooling”, which will give 

you design information? 


Araldite 


Araldite is a registered trade name 
CIBA (A.R.L.) LTD., Duxford, Cambridge - Telephone : Sawston 2121 
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Ee anes 


Written 


Whatever your fastening pro»lem, 
Wiley can make a bolt for it—and 
a nut too—ask them! 


IL 2 0 bol fot t/ 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 
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CAPACITY:— 
1. Plastics 
(a) Injection Moulding to 10 Ib by weight 
ramos CO-ORDINATORS 
(b) Compression and Transfer. All phenolic, 
urea and dough moulding compounds 
(c) Blow Moulding off thermo-plastic SERVICE 
materials. 


(d) Vacuum forming (Engineering) LTD. 


(e) Extrusion (all kinds of sections and 


rounds ) SHADY LANE 
(f) Lay flat blown film. 
BIRMINGHAM 22A 


Ferrous and non-ferrous machined and 
pressed parts. 

Spraying, Embossing and Printing on CAPACITY 
plastic. TELEPHONE FOR THE 


aa an oe Wy GREat Barr 4237 MANUFACTURE 
pia OF ANY 
PLASTIC 
COMPONENTS 
FOR 
ANY 
INDUSTRY 
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SPECIALISTS IN PRECISION 
The BRD organisation has been built = ‘ 
on the ability to maintain high Sy 7 
standards of precision for quantity production 
In every sphere of transport, more 
and more manufacturers are = 
turning to BRD for the answer to their 
problems; crankshafts, constant 
velocity joints and transmission equipment 
for cars and tractors, turbine ; 
blades for aircraft engines and ships, \= 


all form part of BRD service to industry 


WALSALL 6551 
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ALDRIDGE STAFFS 


LTD 


B.R.D. COMPANY 
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Manufacturers’ Enquiries only 











MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
cf small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52951. 


ENGINEERING AND 
TECHNICAL FACILITIES 
TO ENSURE QUALITY 

AND CONTROL AND TO 
PROVIDE SERVICE ON 


CASTING DESIGN AND Cc & H S het iTH 
nies dies TECHNICAL MATTERS 
HIGH DUTY GREY IRON Li taal ITE D 


HIGH STRENGTH & GOOD STRUCTURE 


WEAR RESISTANCE IRONFOUNDERS 
WITH FREE MACHINEABILITY VT e) AY, 3 R H AM PTO N 





SAND CONTROL 
DIMENSIONAL ACCURACY 
SMOOTH FINISH 


QUANTITY PRODUCTION 
CAPACITY 


SERVICE 
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AND HEAVY MILEAGE 
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DEMAND Al -FIN 


p---- 


The new motorways have already caused a spectacular 
number of engine breakdowns. High speed for 


PROOF OF AL-FIN’S SUCCESS 
hour after hour is just too much for many engines. . . 


Stuart A. Barr. director of Wallace Arnold Tours 
wriles 
“For some time now we have been replacing all 
pistons in our fleet with your Al-Fin Bonded type, 
as our vehicies become due for overhaul 

The excellent performance of these bi-metallic 


Fortunately, AL-FIN armoured pistons can take the hardest 
| possible driving and still outlast ordinary pistons 2 to 1. 
pistons, plus the extra length of life (especially ring | The AL-FIN unique construction is incredibly tough. 
groove) over a long oe has convinced us —y we | Satisfied users all over the United Kingdom have proved 
were correct in standardising on them for all our nomen 
euatnas. Tete. te tere. oe rte Pe Pie weg rd weed | for themselves AL-FIN durability and economy. 
on your Al-Fin pistons as origina! equipment also 
and therefore on all new vehicies these pistons will | 
be specified, and by using them from the outset we 
are convinced we shal! benefit | 


Remember, you will get twice your normal mileage on 
every vehicle fitted. This means real economy in 
operating costs. Keep your lorries rolling and earning 
with AL-FIN armoured pistons. 


(MESSRS. WALLACE ARNOLD TOURS LTD. OF LEEDS 
FAMOUS FOR THEIR CONTINENTAL TOURS HAVE A FLEET 
OF OVER 200 LUXURY COACHES AND 20 SERVICE BUSES.) 


| 
| 
| 
| 
| 
| 
| 
| 
7 
a 


Ask your local dealer now about fitting AL-FIN pistons, Or write 


now for a free booklet to Dept. AE8& 
Ss 
WELLWORTHY LTD, LYMINGTON, HANTS 
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AUSTIN 


USE 


CLANCEY 
wwon VALVE GUIDES & ‘tates? TAPPETS 


SUPPLIED AS CASTINGS os FULLY MACHINED 







G-CLANCEY L™- BELLE VALE - HALESOWEN 


THE LARGEST MANUFACTURERS OF VALVE GUIDES AND TAPPFTS IN “FUROPE 


TELEPHONE: CRADLEY HEATH - 69411-2-3 





HABERSHON STEEL STRIP GETS OFF TO A 
CLEAN START 







Before any slab of steel is selected for hot rolling 
into Habershon strip, it is subjected to ‘‘wheel- 
abrating”. This high-velocity bombardment not 








only cleans off rust and scale, but it clearly reveals 






any surface faults in the metal. 







The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 





ensure that their stripis right—right from the start. 


= Habershon.:e: 


means quality in quantity 


















HABERSHON & SONS LTD., ROTHERHAM 


Telephon 2081 (6 line 



















N.18. Tel 


Edmonton S08! 





London Ange! Road. Edmonton 
















Midland 1966 


OA/5400 


House, Paradise Street. 1. Tel 





Birmingham: Daimler 
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Grinding Components for Marine and Aeronautical Equipment 
to Fine Limits at 
Sperry Gyroscope Co. Ltd. on 


THE CHURCHILL MACHINE ‘TOOL 


Broadheath, nr. Manchester. Co. Ltd. Churehilll 


I ‘p wt Sales Or jani 


ASSOCIATED BRITISH MACHINE TOOL MAKERS LTD, MODEL NB 18 x 6. 


London ys Ae ah gents HORIZONTAL SURFACE 
Home Selling Agents GRINDING MACHINES 


CHARLES CHURCHILL & CO. LTD. 
Birmingham & Branches 





Cb71-18 
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TYPE 94 


MADE IN 4 SIZES 
Extra wide universal angular movement; Extra large roller- 


hearing surface in naval-brass bush; Self-locking, can only 
come apart when in position two; Minimum 
play and friction; No springs ; Cadmium plated 








steel body and tough steel pin 


tandard, i he supplied 





De izes. standard or nor 








 tetetenteteaientin 





TYPE 8! 


Micrometer adjustment for wear 
detachable 





Instantly 


or play; 
without tools; Self-locking; 


Without spring pressure on head 








making for easy movement, 


without play; Brass body, steel 


headed pin 






Dcenesenesasenasal 





Birchfield 4571 


a 308 


ROAD, WITTON, BIRMINGHAM 6 Tel. 


HOLDFORD 


AMAL Sige 


The Life of a 
Specialloid 


PISTON 
© 


750,000 miles 








OMNIBUS sa. 







PARQUE Unni GINA 
INIVERSITaRIC ; 
TELEFONO yap '308 APARTADO D199 
ay AV. PROLONG AC ERE. 
TELEFONO Neoag CULO 580 











Herewith w 

i ew 

make Motor No a to certify that Omnibus No > 

thee: 4S run 1,200,000 kilome ns NO 91 9 70, which’ooe, SCANIA VABIS” 

© engine for repair ometres without it being fo ln on the Lima-Ica 
ound necessary to d * 

° Cismount 








Lima, 9th A 
pril, 1957 
PERUVIAN OMNIBUS COMPANY LIMITED 
sis J. BLUME Tf. 
rincipal of the Transport Department 








The undersi ned J 
OATHS, CERTIFIES Py JUAN ae AND. COMMIS 
. i CERT TES that AN BLUME TRAVER AMISSIONER FOR 
ninety four and his m umber six hundred f; urtee et ve Eonnetemtit 
Milary papers number tate if non og “Y — and 

‘undred and seventy seven 













thousand s 
1x 

ublic eae one 4nd sixty two was pr 
th . . esent in the 
DECLARATION the object of h tin the offices of the aj 
Partment z Which he has sipy nd aving legalised his cipnas oresaid 
M of the Peruvian Omnibus ¢ as Technical Py neipal tthe in the 
ompany Limited satire Transpo 
imited, ratifying bef port 
& ore me the 





Said declaration 
certify that Guan ‘chy repeats and says as fo} 
! Ae nee two. Of “SCANIA Vanres _ Herewit 
ANIA VABIS : ewith we wish to 
MY nine, Cha = ake, Motor number 









| SIXty two thousand red 
as t istanc t elled y eT ated Rowsand nine hundred and =e: pam, 
b a bus op million and two J venty, which operate Slimeae 
e Tav to dism@unt the —ene thousand kik metres w the yh a . neha run 
pty ” renee p ~ > repair which he Signs wet in t Deing foun seaman 
WwW yc © month of A ril of the siay a a b d ad ae. ie a 
he d S p 7€ar One thousand n ne hund d 
i ndre 





by Compania Peruana de Omnibus S.A.— 
J. BLUME rT. 


without it being found necessary to dismount 


the engine for repair 
The original set of Specialloid pistons 
was used throughout the entire distance 


diolauce To The moon/ 


We are proud to have been associated in this remarkable 
achievement with the SCANIA-VABIS COMPANY — who fit 









DR. DANIEL cE 
SPE 
WOTARIO PUBLICO ¥ pg ucienos 






This isa translation of an affidavit drawn 
up by Dr. Daniel Cespedes, Notario Publico 


vy de Hacienda. 


Specialloid LIMITED 


AIREDALE WORKS.HUNSLET ROAD 
LEEDS 10 

TELEPHONE LEEDS 31471/7 

LEEDS TELEX NO. 55—108 


SPECIALOID ~ TELEX 








TELEGRAMS 


SPECIALLOID 4, original equipment 
PISTONS 
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Reproduced by courtesy of the Rover Car Company 
@ There were no short cuts between the motor car 
of twenty-eight years ago and the motor car of today 
Practical advances were won hard—by sheer 
experience. Always, if’s experience that counts, 
@ In the plastics world the same holds true. 
Today’s problems are best solved by those whose 
know-how has the longest roots. 
EKCO PLASTICS began over a quarter-century 


ago and has a long association with the motor PLA Ss TiC Ss 


industry. We too have learned a lot in 28 years. . 





@ ow experienced designers and engineers will willingly discuss 
vour plastics problems—entirely without obligation f th M t | d t 
EKCO PLASTICS LTD - SOUTHEND-ON-SEA - ESSEX or e 0 or nl us ry 


Telephone: Southend 49491 


wre 405 
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. Jigs and Fixtures 






The application of ‘Stellite’’ stainless and abrasion resistant alloy 
to wear points of jigs and fixtures enables accurate component 
location to be maintained for long periods — thus reducing frequent 
replacement of holding equipment. 








“STELLITE” Details of the simple methods of applying ‘‘Stellite’’ are described 
in our publication SP.21 which is available on application. 














ya «e DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
SvStLlye | DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE * ONTARIO - GANADA 


DELORO” rade mark 





The names and 





“STELLITE re re e 


AD NO.298 








The Motor Vehicle 


By K. Newton, M.C., B.Sc., A.C.G.1., A.M Inst.C.E., M.1.Mech.E. and 


W. Steeds, O.B.E., B.Sc., A.C.G.1., M.I.Mech.E. 
The standard The Motor Vehicte 
reference book This book deals comprehensively with engines, carburation, 
carburettors, transmission, axles, brakes, steering, suspension 
for students, and chassis details, and includes sections on modern petrols, fuel and 
lubricating oils. Both petrol and diesel engines are discussed 
draughtsmen and in great detail and the present state of the gas turbine as 
. applied to road vehicles is considered. The text uses non-technical 
owner-drivers language as far as possible, the aim being to provide an 


accurate but straightforward explanation of automobile 
engineering theory. 
45s. net, by post 46s. 9d 6th Edition 


Automobile Electrical Equipment 


By A. P. Young, O.B.E., M.1.E.E., M.1.Mech.E., F.1.W.M. and 


Theory and practice L. Griffiths, M.I.Mech.E., A.M.1.E.E. 


for students, Deals exhaustively with every aspect of generation, lighting, starting 
6 and ignition as applied to automobile engines and is invaluable 
designers, to students, designers, repair men and owner-drivers. The 
° °° fundamental principles underlying the design of each piece of ae veeus 
automobile electricians equipment are fully explained, followed by the practical details, cel 1. OnUrITES 
° with diagrams and photographs to make every point clear. eT 
and motorists 30s. net, by post 31s. 6d. 6th Edition 


from leading booksellers 
Published for ‘‘Automobile Engineer’’ by 





ILIFFE & SONS LTD. DORSET HOUSE STAMFORD STREET LONDON S.E.1 





88 Automobile Engineer, August 1960 


SEEGER CIRCLIPS are 360° safe 











Automotive Engineering Limited 


One of the Sheepbridge Engineering Group 


The Green, Twickenham, Middlesex 
Telephone: Popesgrove 2206 9 


Telegrams: Motif, Twickenham 
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ALUMINIUM BRONZE CO.,LTD. 
Waltows Lane Walsall Staffs. jis. "SBo ish 


MECHANICS 
OF ROAD 
VEHICLES 


W Steeds OBE BSc ACG! MIMecheE 





An important new book 
for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 
covers all the standard problems connected with road vehicles 
including much material which has not hitherto been collected together 
in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 
torque relationships and gear boxes; vibrations and springs; brakes; 
pneumatic tyres; dynamics and directional stability. The book has 
been specially written for students of motor engineering, junior 
designers and draughtsmen, but it will also be of interest to students 
of engineering in general. 


Contents : 

Problems of Equilibrium — Motion along a Straight Line — Angular 
Motion Torque Relationships and Gear Boxes — Vibrations and 
Springs — Vehicle Suspensions — Brakes Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Directional Stability 
and Transient Motion of a Vehicle. 


35s net. by post 36s 4d 287 pp =: 198 illustrations 


from leading booksellers 
Published for AUTOMOBILE ENGINEER by 
lliffe & Sons Ltd Dorset House Stamford Street London SEI 
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INDUCTION 
HEATING 
EQUIPMENT 












GENERAL 
PURPOSE 
FURNACES 






CONTINUOUS 
CARBO- 
NITRIDING 











GAS 
CARBURISING 
EQUIPMENT 


il 


ei 









_- 







Every heat-treatment requirement of modern industry is met by the very wide 


range of Wild-Barfield equipment. 





Over 40 years’ specialist experience of building electric furnaces to the highest 
standards of workmanship has placed Wild-Barfield in the unique position of 


being able to offer an unparalleled service both in research and manufacture. 


Re 
ELECTRIC \ 


Dp 
aI) FoR ALL HEAT-TREATMENT PURPOSES 


oxsiaiag 


Backed by 40 years’ specialist experience 





WILD-BARFIELD BSS esate BAA insite ttathentagl LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD-BY-PASS, WATFC , HERTS. Phone: Watford 2 3 lines) Grams: Elecfurn. Watford 
wee 
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——— SINCE 1807 
, sae] 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 4861 





Rathbon: 


NEW 13th EDITION NOW AVAILABLE 


A standard work 
brought right up to date 


by Donald H. Smith M.I.Mech.E. 


Provides detailed information on the characteristics of high-speed diesel 
engines and their fuel injection equipment. The latest trends in fuel 
injection practice, combustion chamber design and fuel and lubricant 
developments are covered, engines for road, rail, marine and industrial 
uses are discussed and principal British, American and continental engines 


in current use are reviewed. 


peers The Modern Diesel 


Over 96,000 from leading booksellers 
copies sold 





Published by 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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lf you want a bearing with economy, 
stability and lasting /ubrication— 


Torrington can provide it. The design of the automobile engine fan illust- 
rated above called for two ball bearings to reduce fan horsepower ar 
noise. By replacing them with one Torrington Drawn Cup Roller Bearin 
the customer has simplified the design and reduced sts 

This bearing firmly supports the drive housing and fan, so that they ru 
true despite possible couple loads due to gyroscopic action. Ample lubri 
cant reserve capacity permits pre-lubrication for the life of the fan drive 

Many new opportunities for economy, design simplification and opera 
ting improvements are opened up to engineers a! new 
Torrington Drawn Cup Roller Bearing. The ngs 


Division are offered to help you with your devel 











a 
; ne 
frid 








TORRINGTON BEARINGS 


The 7 
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specify 
a holiday 
On the 
Riviera / 





Why buy new machine tools to make small components when 


SMC Sinterings can supply them in quantity at up to 40°. less 
to pay for several holi- 


cost? You save the capital outlay required for new machine tools 
and you save on pro- 
‘ 
days on the Riviera or . AC| | 
anywhere you fancy. 


duction costs—enough 











and save 
money 


Sintered Metal Components are delivered complete and ready to 
goto work without extra machining and cost up to 40°. less than 
conventionally cast and machined parts. SMC will make them 
for you in quantity (normal minimum 10,000; no maximum, 
1,000,000 is routine), with any of an infinite range of finishes and 
characteristics and with a wear-resistance up to six umes that of 
hardened steel. Dimensions must not exceed 2! 24” but shapes 
may be as complex as you like. For further details, visit us in 
Chard and see for yourself or write for full information : 


INTERED 
ETAL 


OMPONENTS 
(CHARD) Ltd 


BODEN WORKS - CHARD + SOMERSET 
Chard 3212 A member of the Sterling Industries Group 
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H,0 weAnnys BATH 






JUICE 














FLAT THINGS 
RECOME BENT 
TUINGS 


J { WHIPPEDOUT BY) 
UDALISER MOQ 


=~ 


WHICH ARE PU 


Im ANO OvT OF 
OTHER THINGS 
BY MANY UDALISERS « « « 


WaIs 4s 


Wdalisation 








RAW MATERIAL / 
WEAy HOTE RUMMY ) 


MAGIC EVE 





LIGHT MAGIC 
EYE TO |SEE with 
% 
t 


NN 


Press shop personnel 
prefer Udal. Pity 
about that last word, 
we were getting quite 
alliterative. Still, you 
can’t leave Udal out 
of any discussion on 
automation 


Wesimply devour prob- 
lems of mechanisation 
and efficiency—big or 
small. Grabbing the 
nearest stumbling block 
we proceed to turn it 
into a paragon of utility. 
We Udalise it (ha!) 


Taking a bold step for- 
ward with both feet 
firmly on the ground is 
only one example from 
our repertoire of auto- 
mative acrobatics. Why 
not call us in and see 
what we can do in your 
factory? 


j. P. Udal Ltd., interlock Works, Court Road, 
Birmingham 12. 


Cal: 3114/6 
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= =FOR=A=LASTING=FINISH=— 



































This label will 
tell your customer 


This label is part of what will be a nation-wide scheme, to guide every user of 


plated products. It means that the plating is carried out to meet the thickness 


requirements of the new British Standard 1224:59. Because the nickel provides 


most of the resistance to corrosion, the standard requires minimum thickness of 


the metal for various conditions of service. The labels are coloured Green, Blue 


and Red, to indicate the three gradings of the British Standard 


if you are a manufacturer 


It will pay you to display the label of plating quality on 
your goods. Send for a copy of our booklet “‘Confidence in 
Plating” which describes the scheme in detail and explains 
how you can join. The use of these labels on good quality 
plate will add extra confidence in the quality of your products. 


THE MONDO NICKEL COMPANY LIMITED 
> THAMES HOUSE : MILLBANK: LONDON SW1 
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Please send us your booklet “CONFIDENCE IN PLATING’ 
with details of how we can join the scheme 


NAME 


ADDRESS 


COMPANY AND POSITION 


7. eee 2 2932 82 @ F 



























Facing & off each end and drilling 
2" centres in 23’ diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 


which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 






aenmen Face Sin diameter 7 
mu 
Standard Vices for -—“ — 
bar capacity of 64in. © 
diameter 











~ 









Zinch. 
length handled, 
Minimum leng o take 


NO a ee ee OT, Bib ceandard bed, length to K* 
work up to 24in., 431n., 


COVENTRY prone: covenrry soc or 108in. long 








NAF 1342 





NOW AVAILABLE 
report of the fifth international 
Plastics Convention proceedings 


including a text of the papers and 
a record of the ensuing discussions 


PLASTICS 
ALA.) & Ab 
This book presents the technical papers read at the International 
.) g\C'c" Plastics Convention at Olympia, June, 1959. The papers include 
4 ymp 
pr AOR reports of new work on polypropylene, epoxides, crosslinking of 


thermoplastics, graft and block copolymers, expanded plastics and 

extrusion. It also contains a survey—from experts in Europe, the 

| 959 United States and the United Kingdom—of recent thinking in the 
glass-reinforced plastics field. 

Niguee snt:llonietn The texts of the papers are considerably longer than the versions 

: silat : which the authors had time to present at the convention itself, and 

the record of the discussions which followed them is also included. 

This authoritative survey of important branches of plastics technology 

will be invaluable to all engaged in the science and industry of plastics. 


at International 


Plastics Convention, 1959 


. y post 56s. 4d. 20 . plus 22 pp. of plates 
55s. net by post 56s. 4d 208 pp. plus 22 * pl 


from leading booksellers A BRITISH PLASTICS book 


Published by Iliffe & Sons Limited Dorset House Stamford Street London SE} 
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@ Visual check for 


surface defects 


b Accurate checking 


for straightness 


c¢ Complete dimensiona 


check of proof 


it all adds up 
{0 
COMPREHENSIVE 
SERVICE 


Modern Inspection 
Equipment 


Truly comprehensive service 
involves the ability to supply all! 

needs: in addition to the use of 

Modern Inspection Equipment, 

FORGINGS AND PRESSWORK LTD. offs 


Design consultation and Technical Advisory Service 
Heat Treatment under Laboratory Supervision 
Up-to-date Plant and Production Facilities 
Metallurgical Control of Raw Materials 


This Company participates in the technical, research, 

and productive resources shared by the whole Birfield Group, 
which includes famous firms such as Hardy Spicer Ltd 
Laycock Engineering Ltd., Salisbury Transmission Ltd., and 
other companies well known in light engineering. Enquiries to 


FORGINGS & PRESSWORK LIMITED 


Birch Road - Witton + Birmingham 6 + Phone: Birmingham East 1262-7 sere 
Member of the ‘weed! Birtieida Group 
sate 
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MARSTON 
RADIATORS 


Astronomical proportions 


in copper and light alloy 
fo) an dale leh del sale) e)ii= 
and aircraft industries 


il 


MARSTON EXCELSIOR LTD. 


(A subsidiary company of Imperial Chemical Industries Limited 


We mustn't exaggerate : 
the demand for 

GF Malleable Castings 
isn't quite of that order. 
Not yet. But it does grow 
at a most impressive rate 






* REPLACEMENT 
BLOCKS 


Not surprising, of course 

They are tougher, 

more accurate, 

more “ machineable * than most, 


and they really do 












cut production costs, 








* FIRST CLASS 
REPAIR SERVICE 





particularly where 








large quantities 
are concerned. 


Dept. P.16, 
49/59 Armley Road, Leeds, England. Tel: Leeds 3-735! 


) _™ The GF Valleahle Casting 


q C / illustrated is a mountiig 
ee 7 bracket 
, a, y 

\ 





: in the long ruN you will prefer 
: fC MALLEABLE CASTINGS 





BRITANNIA IRON AND STEEL WORKS LIMITED 
BEDFORD Telephone: Bedford 67261 ENGLAND 


embde 


MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


A. J. VAUGHAN & CO. (mitre works) LTD. 
Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 


b/02 
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MACHINE 
TOOLS 


RENAULI@®Y MAChine tools 


SHREWSBURY 
ENGLAND 


Ccreiest Ciifuld—teddce Coded 


The Renault company of Paris is 
acknowledged to have the most highly 
automated car factory in the world. The 
Machine Tool Division, which is one of the 
largest in Europe, designs and builds 
machine tools not only for their own 
production plants but also for many other 
varied industries interested in increasing 
production and reducing costs. The vast 
knowledge and experience gained in this 
direction is available to British 

industry through their British 

subsidiary. Already many 

machines incorporating the 

Renault France system electro 

mechanical heads, are operating 

n the British Isles producing 

components for domestic 

appliances, motor Cars, etc 


J 


ce 








Renault transfer machine 
cylinder blocks 


UNIT MACHINES 


incorporating standard parts, 
designed and built in Great Britain 


for further details, please write to:— 


RENAULT MACHINE TOOLS (U.K.) LTD 
SHREWSBURY Tel: Shrewsbury 52317 


(a wholly-owned subsidiary of Regie Nationale des Usines RENAULT) 
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Mo problem wilh 
laa caus follers 


| 
4 | 





} 
4 Precision made, 
‘ incorporating 
Ina Needle : 
i Cage | 
| 
RDA 






Ina Needle Bearings Ltd SEND FOR COPY 








OF THE NEW 

! Head Office and Factory : Dept. A.E 

| ina Works, Dafen, Lianeily, Carms TECHNICAL 

Telephone : Lianelly 4312/3/4 HANDBOOK 

Telex : 4816 

| AND NEW 

| E 
: ; 136 PAGE = 
| INA Bearings are manufactured in Great Britain = 
| “ P| 
France and Western Germany CATALOGUE 

Canoga Mae oul 


NEW 
CONTINUOUS 
CAST 












Phosphor 
Bronze Rods 


from 4" solid to 4” solid or cored 


Also Centrifugal Cast and Chill Cast 
Range of sizes from 4” solid to 114” cored THE BRITISH 


* 100°. fault free * Super finish and quality WIRE THREAD INSERT 


% Any length up to6 ft. | % Dimensional accuracy Asenlin eierdiids bs Qe mmen 


Set antag Her St ton CROSS MANUFACTURING co. ‘2 Your thread problems, The Cross wi 


rel (1938) LTD., BATH, SOM. hardened and tempe i. These inserts 
4 Phone: COMBE DOWN 2355/8 are simple, accurate -nd effective. For 
S M E LT l N G C 0 . LT D “ | Grams: ‘CIRCLE’ BATH ferrous applications taney are available in 
Also mokers of TANOEM WHITE METALS stainless steel (not recommended for use 
& ESCO GUN METAL INGOTS, etc with light metals) and in bronze for non- 
| magnetic service. Send for full partic- 
y ’ N ABB NOON S$¥ el M 2 ulars. 

B.S.F., metric, B.S.P., B.A., Whitworth 

Unified etc., etc. 





Autemobile Engineer, August 1960 


100 





























Why have twisted teeth? 


The tapered teeth of “Shake- 
proof” lock washers are twisted 
to create exceptional spring 
tension between locking sur- 
faces. Vibration makes this 
locking action more powerful. 
Each tooth acts as a strut to 
prevent the nut or screw backing 
off and the teeth’s sharp edges 
anchori without milling. You 
won't find a tighter, more trust- 
worthy lock than tapered- 
twisted tooth “Shakeproof” 
Lock Washers, available in har- 
dened and tempered high 
carbon spring steel, or phosphor 
bronze. 


























AJl.D. APPROVED 


“SHAKEPROOF™ 


REG. TRADE MARK No. B611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 - 518146 





BARBER & COLMAN LTD. 
BROOKLANDS, SALE, CHESHIRE 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: “BARCOL” SALE 


BARBER 











COLMAN 
J 


TRADE MARK 





Dealers and Factors enquiries to the ft 1°SHAKEPROOF"™ 
§ A 
George Boyd & ¢ Ltd. 229 Buchanan Street, Glasgow C.1 
B B Ltd. ( B 
Ww Ga A ¢ Lt B I 
F.M K ¢ (Lor Ltd. Rect R A London W.3, 
Net KM Lt B 
Nobby D Lid. 4 Ha R l wo 
Ww I 173 P ‘ M I 
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SAFE! 


THE ORIGINAL 
SYNCHRONIZING 
DUAL CONTROL 
VALVE LV 207 

FOR VACUUM 

TRAILER BRAKES F 


an ~ 
af 


* Foot only 
% Hand only 
% or both 





r ¥EENY & JOHNSON 
MANUFACTURERS TZU ER F 
E-—\" f-~ 
OF VACUUM fn i ))p yp 
POWER BRAKE = = 


| PAT we 6807386 


a 
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EQUIPMENT 
and Hand Controls 


for Disabled Drivers 


FEENY & JOHNSON LTD. 


WEMBLEY, MIDDLESEX. 


WEM: 4801 & 4802 


STRAIGHT 
LENGTHS 
FROM 

4 TO 

3 BORE 





CATALOGUE & PRICES ON APPLICATION 


HerMETIC RUBBER CO. LTD. 


“HERMETIC” WORKS - PRIORY ROAD - ASTON - BIRMINGHAM 6 
PHONE - EAST 3638/9 Established 1895 GRAMS ° HERMETIC, BIRMINGHAM 
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hen the going 
tough... -4 


DROP 
FORGINGS 


/ 
FIRTH-DERIHON 


SHEPFIELD 
k DARLEY DALE 





Heavy duty axle. Scammell Lorries Led 





Precision engineering at its best—skill in gE » write to us and see how we can help you. 
its most highly developed forms— backed _—_- Our specialities include: cast iron 
by many years of experience and supported % blades for rotary compressors and pumps, 
by extensive research facilities. When your valve seat inserts, “Tower” brand tappets 
specification calls for extreme accuracy, ——— and miniature rings. 


LEEDS PISTON RiInG & ENGINEERING COMPANY LIMITED 


Goodman St., Hunslet, Leeds 10 Telephone Leeds 31113 (2 lines) Telegrams ‘‘Towerings Leeds 10” 


P.V.C. FOAM! 


The ONLY Flexible Foam 
suitable for 
High Frequency Welding 


Fire Resistant and with 
Excellent Recovery Properties 


For your NEAREST SUPPLIER apply to: 


axel a= 


45, Ossulton Way, London, N.2 
Tudor 7010 


U.K. Agent for the Manufacturers of 


P.V.¢ 7 FOANI ’ 
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Are there boffins 
in Tipton StaffordshireP 


Yes — boffins abound at Beans! 

Beans’ boffins revel in gear and gearbox problems. 

They will be delighted to discuss your designs 

and any problems that exist on casting or machining. 

But their greatest pleasure is designing industrial gearboxes to 


operate in front, behind, on top or underneath power units 


of up to 250 horsepower. 


It could be to your advantage to send your boffin to talk 
things over with the brilliant boffins at Beans. 


=> ty) 
= js 
Beans Industries Ltd ie ” Cd 








Tipton Staffs. 
Phone: TIPton 2881 











A MEMBER OF THE STANDARD-TRIUMPH GROUP 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4 -. Each 
Paragraph charged separately. Box numbers 
S$ words plus 1 -. Advertisements for 


September 1960 should be to hand not later 
than first post 3ist August No responsibility 
accepted for errors 





SITUATIONS VACANT 
( ‘tONSUMERS 


200,000 members 


Association with alrmost 


is planning to publish in 


Which?” reports on comparative tests of cars 
Applications are invited from suitably qualified 
and experienced people for the following staff 
vacancies: (a) chief car tester, (b) assistant car 
tester Particulars and application form from 
Director, Consumers Association 333 High 
Holborn, W.C.1 [5745 
DATENI Examiners and Patent Officers 

Pensionable posts for men or women for 
work on the examination of Patent applications 


Age at least 21 and under 29 (36 for Examiners 

with extension for regular Forces Service and 
Overseas Civil Service. Qualifications: normally 
first or second class honours degree in physics, 
chemistry, engineering or mathematics, or equiva 
lent attainment, or professional qualification 
eg. AMILICE., A.M.1I.Mech.E A.M.LE.E 

AR.1¢ London salary (men) £655—-£1,460 
provision for starting pay above minimum. Pro 


motion prospects. Write Civil Service Commis 
sion, 17 North Audley Street, London, W.1, for 
application form, quoting S 128/60, and stating 
date of birth [5746 


thousands 
and thousands 
to a thousandth 


of an inch 


et 
e ducts, from the bar, inany 


77 


For machined repetition pro- 


metal to your own 


specification, con- 


sult M.C.L., the 
specialist machi- 
nists 


Lt.¥., Od., BA 
ARM., A.R.B. Fully 
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MKCAL 
M.C.L. & REPETITION; LTD. 


POOL 4 LANE “LANGLEY & BIRMINGHAM 


Telephone: Broadwell 1115 (4 lines) and 1757 








SITUATIONS VACANT 


APPLICATIONS are invited for Junior and 
. Senior Draughtsmen vacancies in our 
expanding Engineering Department Excellent 
working conditions with Pension Scheme Please 
apply, in strictest confidence, giving details of 
training and experience, to the Chief Draughts 
man. Commer Cars Ltd, Biscot Road, Luton 


4 


BUSINESS & PROPERTY 


Fully equipped Garage 

Premises (petrol sales and repairs Retail 
shop with good living accommodation Long 
lease, low rent. £6,250 plus stock and 2 vehicles 
Douglas Stratford & Co. 31 King Street, Luton 
Tel Luton 2953-4 {$741 


\ AIN road position 


TUITION 


*NGINEERING Courses by 

4 A.M.I.Mech.E City & Guilds. etc and 
many practical training courses in Mechanical 
Motor and Electrical work No books to buy 
Write for Free prospectus stating subject to 
1.C.S., Intertext House, Parkgate Road (Dept 
436 London, S.W 11! [S74 


post 


M.LM.I City & Guilds, AM.I.Mech.E 
#4 etc., on ““No-Pass-No-Fee’’ terms. Over 95% 
successes. For details of Exams and Courses in 


all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—-Free 
B.L.E.T. (Dept. 643), 29 Wright's Lane, London 
Ws [S672 







High Strength 
, FRICTION GRIP 
BOLTS 


"ee We tsdey 


AND SON LIMITED 


ALTRINCHAM ST MANCHESTER: 
LONDON OW. Kelway-Bamber & Co. Ltd, 
Room 7, 70, Victoria Street, London, $.W.1 
Tel: Abbey 6860. N.E. COAST Fasteners itd, 
2, Hall Street, Barnard Castle, Co. Durham 
Tel: Barnard Castie 3143 





@ SM 50 


COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


Tower Bridge Road 


Imperial Works, 
LONDON, S.£.1 


Telephone: HOP 1784 








Kamps Lager- 
und Schmiertechnik 


einzige umfassende Darstellung aus der 
Praxis—fur die Praxis. Anstellen von 
Kugellagern vervielfacht Lebensdauer 


VDi-Verltag Dusseldorf 








TUITION 


(‘OLLEG! OF A ERONAI 11cs 


TH 


t-Graduate Course in Automobile 


( pNE Year Po 


Engineering 


4 PPLICATIONS are imvited for a course 
| 4 which begins in October, 1961 Applicant 
should generally be iniversity graduates in 
science or engineering holders of a diploma 
in technology, and should have had two vear: 






practical experience in 1 
rH! course will cor lecture laborator 
demonstrations af n iNvestigations 
conducted under super major subjects 
| in the course will be thermodynamics and engine 
design, structural design and enalysis, and vehicle 


stability and handling In addition, students will 
attend lectures on general engineering subjects 

WQPUDI NTS successfully complete the 
** course will be Diploma in Auto 


mobile Engineering (D. Au 


who 
awarded the 


[*URTHER information and forms of applica 
tion may be obtained from The Warden, The 
College of Aeronautics Cranfield Bletchley 
Bucks {S749 
BOOKS 

Welding in Mass Production 


I ESISTANCI 


By A. J. Hipperson, B. Sc (Eng.), A.M. Inst.W., 
and T. Watson, M.Inst.W Ihe ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production Particalir reference is made 
to design and production requirements 21s. net 

| from all booksellers post 22s. ld. from 
lliffe & Sons Ltd Dorset House, Stamford 
| Street, London, S.E.1 


| 





Worcestershire Education Committee 


COLLEGE OF FURTHER EDUCATION, 
BROMSGROVE 


1960 - 61 


SESSION 





AUTOMOBILE 
ENGINEERING COURSE 


4 three-yea sandwict course six 
months’ college ‘six months’ industry. cover 
ing the ssociate Membership requirements 
of The Institute of th Motor Industry 
The course gives a sound theoretical and 
practical training in the technical, commer 
cial and managerial branches of the manu 
facturing, retail and distributive sides of 
the automobile ndustr Commencing 
Tuesda 8th November, 196 

A pamphlet giving f 
litior t entr cour 


together with an af 
obtained upor 





I 
College of Further Educa 


Worces 











FORK-LIFT 
TRUGKS 
FOR HIRE 


W C YOUNGMAN LIMITED 
WANDSWORTH WORKS 
WANDSWORTH ROAD SW8 
Telephone: MACaulay 2233 











SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK — for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 
May we tell you more ? 





4S Edwards Ifd 


106 


Phones 


EDWARDS HOUSE 
359-361 EUSTON RD 


EUSton 


and Lansdowne House 
41 Water Sr Birmingham 3 


LONDON, N.W.1 
CENtral 7606-8 


4681 & 3771 
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for efficient sealing and 
4 perfect alignment. Does not 
suffer from distortion or side flow 
under heavy load and retains applied 
torque. 


Selected asbestos fibres blended and felted into a sheet with 
a heat oil resistant synthetic rubber compound results in 
a product of a homogeneous structure and density. 
G.63 is an economical material for use at relatively high 
temperatures and where medium to low internal pressures 
are likely to be encountered. 


PHYSICAL PROPERTIES. Tensile strength 1000 p.s.i. minimum. 
Compression range 25-30°.. under 1000 p.s.i. Recovery 40°. minimum, 


After ageing Shrs. at 300 F in ASTM No. 1, thickness increase is 5'/,, 


MECHANICAL JOINTS LTD., SLOUGH, BUCKS rei. 24s11/s 


Consult Coopers Technical Engineers on sealing problems 


Cogent 


STAFFORD 
PLASTICS 


STAFFORD PLASTICS LTD 


Robert McArd & Co. Ltd 
CROWN WORKS «- DENTON : LANCASHIRE 


Subsidiary of 


Telephone: DENTON 3837 elegrams: PIONEER, DENTON, MANCHESTER 
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NDUUUDVIIIINU 


Nylon 66 plus 
Molybdenum Disulphide 


Nylatron GS offers ali the property advantages of Nylon plus 
these improved mechanical characteristics: 
* increased wear resistance—lower coefficient of 
friction. 
* Higher heat distortion temperature. 
* Greater tensile strength — higher modulus of 
elasticity. 
* Lower coefficient of linear thermal expansion. 
Nylatron GS is availabie in a range of extruded shapes including 


round rod, cored bar, strip, plate and as an injection moulding 
powder. Send today for further details :— 


Polypenco Limited 


68-70 Tewin Road, Welwyn Garden City, 
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...1n the right place 


...at the right time 


... that's the secret of successful chassis lubrication. Write for descriptive leaflet 
And it's the ability of the Clayton Dewandre Automatic system © te Gada cnet cts ie 
to do just this that makes it an all-the-way winner. .. system lasts life of vehicle. 
especially if fitted right from the start when ordering a new vehicle. No maintenance required —just 


C.D. Automatic Chassis Lubrication goes right to the heart of the problem. REND CAO TERETE CHEESE OD 


24 or 36-point automatic systems 


A constant supply of oil is pumped to all the vital points while 
available for short-run vehicles 


your vehicle is on the road, saving oil and maintenance time. This supply 
| 24 to 72-point mechanical systems 
through individual pressure-feed lines extends the life of each for long-distance vehicles. 
bearing by up to ten times! That's why over 60,000 Clayton Dewandre 
lubrication systems are now in daily use... why Clayton Dewandre have a 


reputation of pre-eminence in the field of road vehicle equipment. 


GLAYTON DEWANDRE co. 70. (x) 


AUTOMATIC CHASSIS LUBRICATION 


TITANIC WORKS . LINCOLN . ENGLAND . TELEPHONE: LINCOLN 25272 


L27 
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ara Soe, wasetel | sebon' So You won't find it in your dictionary—but, it’s a 
Tie tee wag ct Se 
ag ae hen ee a word that should find its way into your everyday 
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ECONOMICAL all round. 


rhere’s no need to finance large stocks of your 
own or use up valuable space to store them—draw 


from CASHMORES. Stocks are comprehensive, 





deliveries are speedy, contact through TELEX 





and get the best economy from 


CASHMORONOMY. 





Cashmoronomy, n. The art 
of buying steel, best for quality, for 
economy and for delivery——hence 


from CASHMORES. 


CASHMORONOMY 








SHEETS 
ANGLES 
BARS 
PLATES 
JOISTS 
Accredited Steel 
Sheet Company STRIP 
Stockholders of Wales 
of the Limited BRIGHT 
DRAWN 
JOHN CASHMORE LIMITED 
BARS 
GREAT BRIDGE | NEWPORT 
TIPTON +> STAFFS | MON. STAINLESS 
Tel: TiPton 2181 7 Telex: 33169 Tel: 669416 Telex: 49248 BARS 
NI N FF f ¥ 4 ‘Ww AND SHEETS 





